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© JI. r. KopneBa 

AJIbrOOJIOPA I1J1AHKTOHA BOAOXPAHHJIHIA 
BOJiaccKoro baccehha 

L. G. KORNEVA. PLANKTONIC FLORA OF THE VOLGA RIVER BASIN RESERVOIRS 

Hhcthtyt 6HOJiorHH BHyrpeHHHx boa hm. H. J\. IlanaHHHa 
152742 noc. Bopox, ilpocjiaBCKaa o6jiacTb, Heicoy3CKHH pafioH 
(Dane (48547) 24-042, 

E-mail: komeva@ibiw.yaroslavl.ru 
IlocTynHJia 04.05.2007 

OKOHHaTejibHbiH BapnaHT nojiyneH 18.01.2008 

Ha ocHOBaHHH aHajiH3a jiHTepaTypHbix ashheix h opHrHHajibHbix HccjieAOBaHHH, npoBeAeHHbix b 
1953—2004 rr. Ha BOAOxpaHHAHiuax p. Bojirn h conpeAejibHOM hm LLIeKCHHHCKOM BOAOxpaHHAHiue, npo- 
aHajiH3HpoBaHa (J)Aopa miaHKTOHHbix BOAopocAefi, ee 3KOAoro-reorpa<j>HHecKax xapaicrepHCTHKa h Tax- 
coHOMHnecKax paHroBax CTpyKTypa. R aHa oueHxa cxoACTBa (J)Aop BOAOxpaHHAHiu boaaccxoix) Oacceima. 
BbWBAeHbl (J)aKTOpbI, BAHAIOIUHe Ha HX 6oraTCTBO. Il0Ka3aHa pOAb 30H3JIbHOCTH B <J)OpMHpOBaHHH <j)AOp BO- 
Aopocjiefi. IlpoBeAeHO cpaBHeHHe SoraTCTBa (jmopbi BOAOxpaHHAHiu c TaxoBbiM Apyrnx xpynHbix 3aperyjiH- 
pOBBHHblX pex. 

KAioneBbie cjiOBa: iuiaHKTOHHbie boaopocah, aAbro(J)Aopa, BOAOxpaHHAHiua, boaaccxhh 6accefiH. 

KpynHeiimaH peKa EBponti Bojira (AJiHHa 3530 km, njiomaAt BOAoeGopa 1360 X 
X 10 3 km 2 ) BbiTBHyTa b MepHAHOHajibHOM HanpaBJiCHHH h npeACTaBJiaeT b hbctob- 
mee BpcMB ijenoHKy BOAOxpaHHJiHm, pacnojioaceHHbix b 3 30Hax: jiecHOH (npeHMy- 
mecTBeHHO b noA30He iohchoh Tanra h CMemaHHbix jiecoB), CTenHOH h nojiynycTbiHH 
(pHc. 1). ConpeAejibHoe c bojdkckhmh LLIckchhhckoc BOAOxpaHHJiHme pacnojioaceHO 
b 30He cpeAHew Tailra. BoAOxpaHHJiHma Bojira h npHMbiKaiomee k hhm UIckchhh- 
CKoe BOAOxpaHHJiHme co3AaBajiHCb Ha npoTJDKeHHH cTa c jihhihhm jieT c 1843 no 1981 r. 
Ohh pa3JiHHaiOTCfl no njiomaAH aKBaTopHH (249 — 6460 km 2 ), creneHH BOAOoGMeHa 
(0.8—20.9 pa3 b toa), rnyGHHe (cpeAHBB rjiyGHHa 3.4 — 10 m), Mop<j)OMeTpHH, reHe3H- 
cy o6pa3yiomHX kotjiobhh h xapaKTepy peryjinpoBaHHB ctokb. HanGojibrnaa GoKOBaa 
npHTOHHOCTb xapaKTepHa AJia BOAOxpaHHJinm CpeAHen Bojira — HeGoKcapcKoro h 
KynGbimeBCKoro (ByrjiHHCKHH, 1991; 3AeJibniTeHH, 1998). IIpo3paHHOCTb bo am h 
o6maa cyMMa hohob (MHHepajiH3aijHfl) b BOAOxpaHHJinmax yBejiHHHBaiOTCB ot Bepx- 
Hen k Hhhchch Bonre, HaoGopoT, ABeraocTb boam h kojihhcctbo B3BemeHHoro BemecT- 
Ba CHHHCaiOTCfl B 3TOM 7KQ HanpBBJieHHH, HTO OnpeAeJlBCTCB reOipa<j)HHeCKOH 30HaJIb- 
HOCTbio (KopHeBa, 2005). Flo cpeAHHM KOHueHTpauHBM xjiopo^HJuia b HacToamee Bpe- 
mb HBaHbKOBCKoe, ropbKOBCKoe, HeGoKcapcKoe BOAOxpaHHjinma KjiaccH<j)HijHpyK)TC5i 
KaK 3BTpo(J)Hbie, Pbi6HHCKoe — yMepeHHoe 3BTpo<j)Hoe, KynGbimeBCKoe — Me30Tpo<j>- 
HO-3BTpo(J)Hoe, a UleKCHHHCKoe, YrjiHHCKoe, CapaTOBCKoe h BonrorpaACKoe — Me30- 
Tpo(J)Hbie (MHHeeBa, 2003). 

Ajibro(J)jiopa miaHKTOHa Bojira ao 3aperyjiHpoBaHH« ee CTOKa H3ynajiacb rnaBHbiM 
o6pa30M b cpeAHeM h hhhchcm TeneHHH peKH. B Hanajie 1900-x toaob B. IT. 3biKOBbiM 
okojio r. CapaTOBa b <j)HTonjiaHKTOHe 6mjio oGHapyaceHO 90 bhaob BOAopocnen (ijht. no: 
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Phc.‘ 1. CxeMa pacnojioxceHHa BOfloxpaHHjiwm BOJixccKoro 6accefiHa. 


npHHMaHeHKO, 1959). Ciihcok bhaob 3HaHHTejibHO nonojiHHJica nocjie AeTajibHbix hc- 
cjieAOBaHHH E. H. EojioxoHijeBa (1902, 1903) h HacHHTbiBaji 200 bhaob BOAopocjieH. 
B AeJibTe p. Bojint B 1909 r. Gmjio bbibbhcho 264 TaKcoHa paHroM hh^cc poAa (3jibAa- 
poBa-CepreeBa, 1913). B 1913—1915 rr. b BepxHeH BoJire hx hhcjio cocTaBJiajio 153 
(CrporaHOB, 3axapoB, 1927), b 1931 r. y r. Topbicoro — 259 (EcbipeBa, 1935). ITep- 
Bbie AaHHbie o <j)jiope iuiaHKTOHa Been BoJirn nojiyneHbi nocjie co 3 flaHHB HBaHbKOBCKO- 
ro BOAOxpaHHJiHma b 1937—1940 rr. H. A. KHcejieBbiM (1948), KOTopbiH o6Hapy)KHJi 
302 BH/ja, pa3HOBHAHOCTH h (J)opMbi BOAopocjieii. B ceHT^Gpe 1955 r., ao o6pa30BaHHB 
BOAOxpaHHjiHm CpeAHeii h Hhhchch Bojith, A. J\. npHHManeHKO (1959) Ha ynacTKe Boji- 
th ot tfpocjiaBjia ao Bojirorpa^a (CrajiHHrpaAa) 3aperHCTpHpoBaHbi 271 bha h pa3HO- 
BHAHOCTb. B COCTaBe (J)HTOnJiaHKTOHa p. UleKCHbl AO o6pa30BaHHB PblGHHCKOrO BOAO- 
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XpaHHJIHma HaCHHTbIBaJIOCb 158 BHAOB, pa3HOBHAHOCTCH H (J)OpM BO^OpOCJieH (Ky3b- 

MHH, 1976). 

U,ejib HacToameii pa6oTbi — npoaHajiH3HpoBaTb (JmopHCTHHecKHH h 3KOJioro-reo- 
rpa(J)HHecKHH cocraB njiaHKTOHHbix BOAopocjieH BOAOxpaHHJiHm bojdkckotc) Gacceima, 
oueHHTb CTeneHb cxoACTBa h bjihahha aGnoTHHecKHx h 30HajibHbix (JmKTopoB Ha <j)op- 
MHpOBaHHC hx ajibrocjmop. 


MaTepnajibi h MeTOAHKa 

/(jia aHajiH3a <j)jiop npoBeAeHa HHBeHTapH3aijHfl TaKCOHOMHnecKoro cocTaBa <J)hto- 
njiaHKTOHa 9 BOAOxpaHHJiHm BOJDKCKoro GacceHHa: HBaHbKOBcicoro, YrjiHHCKoro, Pbi- 
Ghhckotc), UleKCHHHCKoro, TopbROBCKoro, HeGoKcapcKoro, KyilGbimeBCKoro, CapaTOB- 
cicoro h BojirorpaACKoro no AaHHbiM 3a 1953—2004 rr. IIojiyHeHHbiH cnncoK BOAopoc- 
Jieii BOAOxpaHHJiHm bkjhohhji nepepaGoTaHHbie cornacHO nocjieAHHM TaKCOHOMHnecKHM 
H (JmopHCTHHeCKHM CBOAKaM CBeACHHfl pa3JIHHHbIX aBTOpOB (Ky3bMHH, 1976; KopHeBa, 
1989; KopHeBa, reHKaji, 2000; OHTonnaHKTOH.., 2003) h AaHHbie coGcTBeHHbix Hccjie- 
AOBaHHH, npoBeAeHHbix b 1976—2004 rr. no BceMy KacicaAy BOAOxpaHHJiHm. 

OTAejibi BOAopocjieii b aHHorapoBaHHOM cnncKe pacnojio)KeHbi cornacHO KJiaccH- 
(jmicauHH, npHHHTOH b cnpaBOHHHKe «BoAopocjiH» (Baccep h AP-, 1989). Ha3BaHH5i no- 
P^akob AHaTOMOBbix BOAopocjieH h hx pacnojioaceHHe npHBeAeHO no KJiaccH<j)HKa- 
Uhh, npeAJio^ceHHOH b H3AaHHH ^naTOMOBbie BOAopocjiH CCCP» (1988), a Ha3Ba- 
hh)i bhaob h BHyTpHBHAOBbix TaxcoHOB no: K. Krammer, H. Lange-Bertalot (1986, 
1988, 1991a, 6), nop^AKOB 30JiOTHCTbix BOAopocjieH — b cootbctctbhh c chctcmoh 
H. S. Preising (1995), Ha3BaHHa poaob h nopaAKOB ahho^htobbix BOAopocjieH — co- 
rjiacHo KJiaccH^HKaAHH J. Popovasky h L. A. Pfiester (1990), Ha3BaHH5i poaob h bhaob 
3ejieHbix H3 nop^AKa Chlorococcales — no J. Komarek, B. Fott (1983), H3 nopaAKOB 
Polyblepharidales, Tetraselmidales, Dunaliellales, Chlamydomonadales h Volvocales — 
no: H. Ettl (1983). IIocjieAHHe CHCTeMaranecKHe peBH3HH H3 (JmopHCTHHecKHx cboaok 
no CHHe3ejieHbiM BOAopocjwM, onyGjiHKOBaHHbie J. Komarek h K. Anagnostidis (1999, 
2005), He yHHTbiBajiHCb aBTOpOM, nocKOJibxy HOBbie TaiccoHOMHHecKHe nepecTaHOBKH 
KOCHyjiHCb noxa jihuib AByx nopaAKOB: Chroococcales h Oscillatoriales. KpoMe Toro, 
b p«Ae cjiynaeB, HanpHMep uinpoxo pacnpocTpaHeHHbiH bha Microcystis pulverea , pac- 
CMaTpHBajica J. Komarek h K. Anagnostidis xax cGopHbiii, hto co3AaeT onpeAejieHHbie 
TpyAHOcra b cooraeceHHH Me)KAy coGoh TaxcoHOB, oGHapyaceHHbix b pa3Hbie roAbi pa3- 
JlHHHblMH HCCJieAOBaTeiWMH. 

/(aHHbie no 3KOJiorHH h pacnpocTpaHeHmo bhaob h BHyTpHBHAOBbix TaxcoHOB B3H- 
Tbl H3 (J)JIOpHCTHHeCKHX CBOAOK H MHOrOHHCJieHHbIX OTACJIbHblX nyGjIHKaiJHH. BblAe- 
jieHHe reorpa^HnecKHx rpynn BOAopocjieH ocymecTBJieHo cornacHO ninpoTHOH 30Hajib- 
hocth, npHHHTOH b 6Horeorpa<j)HH. KpoMe Toro, yHHTbiBajiHCb npeAnoHTHTejibHOCTb 
TaKCOHOB k KaKOMy-jiH6o MecTOoGHTaHHK) (nnaHKTOH, GeHTOC, oGpacTaHiw, jiHTopanb), 
OTHomeHHe k reoxHMHnecxHM (JmxTopaM: ranoGHOcra h pH, a Taxace canpoGHOcra 
BOAbi. 3a ocHOBy BbmejieHHfl bhaob no KJiaccaM ranoGHocTH Hcnojib30BajiH niKajiy 
R. Kolbe (1927) c AonojiHeHHHMH A. H. npoHiKHHOH-JIaBpeHxo (1953). KjiaccHtjmxa- 
Uhk) no pH noKa3aTejno npHHfljiH cornacHO CHCTeMe F. Hustedt (1939) b ynpomeHHOH 
MOAH^HKauHH N. Foged (1960) bcjica 3a H. H. /(aBbiAOBOH (1985). OTHeceHHe bhaob 

K OTAeJIbHbIM 30HBM CanpoGHOCTH npOBOAHJIOCb no CnHCKaM HHAHKaTOpHbIX OpraHH3- 

mob, npeAJio^ceHHbix V. Sladecek (1973) c AonojiHeHHHMH R. Wegl (1983). 

OtGop npo6 (J)HTonnaHKTOHa b nepnoA coGcTBeHHbix HecneAOBaHHH BbinojiHajiH 
MeTpoBbiM GaTOMeTpoM cHCTeMbi 3jirMopxa oGbcmom 4 ji nocjieAOBaTejibHO c xaacAoro 
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MeTpoBoro ropH30HTa ot noBepxHOcra ao AHa. IIpoGbi boaw KOHijeHTpHpOBajiH nyTeM 
npflMOH (J)HJibTpauHH npn cjia 6 oM a^bjichhh noonepeAHO nepe3 MeMGpaHHbie <j)HJibTpbi c 
AHaMeTpoM nop 3—5 mkm, a 3aTeM — 1 .2— 1.5 mkm. OnKcaunio hchboto <j)HTonjiaHKTO- 
Ha ocymecTBJifljin pacTBopoM Jliorojw c AoGaBjieHHeM <j>opMajiHHa h jica^hoh yKcycHon 
KHCJiOTbi (MeTOAHKa.., 1975). B p^Ae cjiynaeB aHajiH3HpoBajin He<j)HKCHpoBaHHbie npo- 
6 bi. MAeHTH(J)HKaAHK) BOAopocjien npoBOAHJin noA cBeTOBbiMH MHKpocKonaMH MBP-3, 
MEE-1A h MEH-11. TaKCOHOMHnecKHH cocTaB AnaTOMOBbix onpeAejuum rjiaBHbiM 06 - 
pa30M noA CBeTOBbiM MHKpocKonoM MEE-1 A b nocTOAHHbix npenapaTax, npnroTOBjieH- 
hmx c npHMeHeHneM aHHJiHHO-<j>opMajibAerHAHOH cmojibi, c ncnojib30BaHHeM MacjwHOH 
HMMepcHH. TaKCOHOMHHecKyio npnHaAJie^CHOCTb HeKOTopbix AnaTOMOBbix BOAopocjien 
yTOHHfljiH b T3M h C3M. IIoAroTOBKy AnaTOMOBbix BOAopocjien rjui cbctoboh h 3jickt- 
pOHHOH MHKpOCKOnHH OCymeCTBJIHJIH MCTOAOM XOJIOAHOrO OKHTaHHJI (MeTOAHKa.., 

1975). 

/(jih oueHKH cxoACTBa ajibro(J)Jiop Hcnojib30BajiH K03<jxj)HijHeHT CepeHceHa (ITe- 
ceHKO, 1982), Ha ocHOBaHHH KOToporo Gbijih nocTpoeHbi AeHAporpaMMbi mctoaom 
B. JI. AHApeeBa (1980) no ashhum Mapuipyrabix 3KcneAHijHH no bojdkckhm BOAOxpa- 
HHJiHmaM b 1989 — 1991 rr. h mctoaom oahhohhoh cbh3h b IIporpaMMe Statistica no 
AaHHbiM 1953 — 2004 rr. B Hen ace npoBOAHJincb h Apyrne cTaracTHHecKHe pacneTbi. 


Pe3yjii>TaTM h hx oGcyacAeHHe 

B cocTaBe nojrnoH (jmopbi BOAOxpaHHJiHm 3a nepnoA 1953—2004 rr. BbiflBJieHO 
2475 bhaob, pa3HOBHAHOCTeH h (J)opM BOAopocjieii, KOTopbie no OTAenaM pacnpeAe- 
jiHJiHCb cjieAyiomHM o6pa30M: Cyanophyta — 280, Chrysophyta — 198, Bacillario- 
phyta — 698, Xanthophyta — 86, Cryptophyta — 37, Dinophyta — 49, Raphidophy- 
ta — 2, Euglenophyta — 250, Chlorophyta — 875 (Ta6ji. 1). Ojiophcthhcckh HanGonee 
GoraTO npeACTaBJieHbi otacjibi 3ejieHbix (35 % ot oGmero cnncKa) h AHaTOMOBbix (28 %) 
BOAopocjieii. TaKoe cooTHomeHHe cbohctbchho KOHKpeTHMM (jmopaM nnaHKTOHa npaK- 
THHecKH Ka^CAoro BOAoeMa, 3a HCKjnoneHHeM YrjiHHCKoro BOAOxpaHHJiHma, rAe 3ejie- 
Hbie BOAopocjiH cocTaBJiajiH 51 % ot oGmero cocTaBa (jmopbi. OraocHTejibHoe hhcjio 3e- 
jieHbix nocTeneHHO CHHacajiocb b HanpaBJieHHH ot BepxHeH (42 %), CpeAHen (39 %) k 
Hhhchch BoJire (35 %), a hhcjio AnaTOMOBbix HaoGopoT yBejiHHHBajiocb: 26, 29 h 33 %. 
BmiaA ocTajibHbix rpynn BOAopocjieH b ajibrocjmopy BOAOxpaHHJiHm cocTaBJWJi MeHee 
hjih nyTb Gojiee 10 %. CyMMapHoe oraocHTejibHoe GoraTCTBO HoyrHKOBbix <j>opM ( 30 - 
JIOTHCTblX, KpnnTO(J)HTOBbIX, AHHO(j)HTOBbIX, pa<j)HAO(j)HTOBbIX, 3BTJieHOBbIX H 3eJICHbIx) 
bo Bcex BOAOxpaHHJinmax cjiaGo BapbnpoBajio: ot 22 ao 27 %. HanGojibinee hhcjio TaK- 
cohob paHroM HH>Ke poAa oGHapy^ceHO b <j)HTonjiaHKTOHe KynGbimeBCKoro (1405) h 
PbiGHHCKoro (1172) BOAOxpaHHJiHm. 3th BOAOxpaHHJiHma xapaKTepH30BajiHCb TaioKe 
CaMbIM BbICOKHM pa3H006pa3HCM COCyAHCTbIX paCTeHHH (IlanHeHKOB, 1998) h cboGoa- 
HOHCHBymnx npocTeiimHx ()KyKOB h AP-, 1997). ITo GoraTCTBy (jmopbi BOAopocjieii hm 
He ycTynajiH llieKCHHHCKoe (1123) h CapaTOBCKoe (1006) BOAOxpaHHJiHma. 

KjiacTepH3auH« BOAOxpaHHJiHm no cocTaBy ajibro<jmopbi njiaHKTOHa noKa3ajia 
(pnc. 2, a), hto HanGojiee 6 jih3kh b 3tom OTHOineHHH llieKCHHHCKoe h PbiGhhckoc 
(69 %). K hhm nocjieAOBaTejibHO npHcoeAHHHjiHCb HBaHbKOBCKoe, HeGoKcapcKoe h 
T opbROBCKoe BOAOxpaHHJiHma. .Hpyryio rpynny <j>opMHpoBajiH KyilGbimeBCKoe, Ca- 
paTOBCKoe h BojirorpaACKoe BOAOxpaHHJiHma. HanGojibuiKM (jmopHCTHnecKHM CBoe- 
o6pa3HeM xapaKTepH30Bajica njiaHKTOH YrjiHHCKoro BOAOxpaHHJiHma, HacHHTbiBaio- 
IUHH CaMOe HH3KOe HHCJIO BHyTpnpOAOBblX TaKCOHOB. B oGlAHX HepTaX KJiaCTepH3aUH« 
BOAOxpaHHJiHm no ({mope njiaHKTOHHbix BOAopocjien noBTopjuia nocjieAOBaTejibHOCTb 
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Phc. 2. fleHflporpaMMbi (JmopHCTHHecKoro cxoacTBa BOfloxpaHHJiHm. 

a — no .aaHHbiM 1953— 2004 rr., 6 — no flaHHbiM 1989—1991 it. IIo och aOcnncc 3^ecb n Ha pwc. 3—5 BOfloxpaHHJimua: 
H — HBaHbKOBCKoe, Y — YmnncKoe, P — Pbi6HHCKoe, 111 — UJeKCHHHCKoe, T — TopbKOBCKoe, H — He6oKcapcKoe, 
K — Kyn6biuieBCKoe, C — CapaTOBCKoe, B — BonrorpaflCKoe. IIo och opaHHaT — K03(J)(J)HnHeHT CepeHceHa (S). 


hx pacnojioHceHiw b MepHAHOHanbHOM HanpaBjieHHH b npe^ejiax 3 ynacTKOB Bojira: 
BepxHew, CpeAHew h Hhhchch, KOTopbie BbmeJieHbi Ha ocHOBaHHH h3mchchhb nnoma- 
AH BOAoeGopa h pacxoAa boabi (Bojira.., 1978). IIocKOJibKy npeAcraBJieHHbiH aHajiH3 

CXOACTBa BOAOXpaHHJlHlA npOBOAHJICB no HaKOnHTeJIbHbIM CnHCKaM BOAOpOCJieH, AJ1« 
nojiyneHHB 6ojiee aAeKBaraoH KapraHbi Hcnojib30BajiH AaHHbie, nojiyneHHbie OAHOBpe- 
MeHHO b MapmpyTHbix 3KcneAHUHax, npoBeAeHHbix no pycnoBbiM h OTKpbiTbiM ynacT- 
xaM bojdkckhx BOAOxpaHHJiHm b 1989 —1991 rr. (pnc. 2, 6 ). Pe3yjibTaTbi noica3ajiH, hto 
(JjjiopncTHHecKoe cxoactbo nnaHKTOHa BOAOxpaHHJiHm yBenHHHBanocb, t. e. 6eTa-pa3- 
Hoo6pa3ne, cornacHO P. YmreKepy (1980), cHHacanocb b HanpaBjieHHH ot BepxHen 
k Hhhchch Bojire h KOHBepreHAHB boaocmob yBenHHHBanacb. IIocjieAOBaTejibHOCTb 
BOAoeMOB Ha ACHAporpaMMe nojiHOCTbio noBTopnna hx Tonorpa<j)HHecKoe pacnonoace- 
HHe, hto cBHAeTejibCTBOBajio o KOHTHHyajibHOCTH b pacnpeAejieHHH (J)jiopbi nnaHKTOHa 
BAOJib npoAOJibHoro npo^HJin BOAOxpaHHJiHm (Korneva, Solovyova, 1998). 

AHaJIH3 CBB3H MOKAy HHCJIOM o6Hapy)KeHHbIX BHAOB, pa3HOBHAHOCTeil H 4>OpM 
BOAOpOCJieH B BOAOXpaHHJIHmaX H HeKOTOpbIMH a6HOTHHeCKHMH H GHOJIHMHHHeCKHMH 
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TABJ1MUA 2 

OraTHCTH4ecKHe napaMeTpbi ahhchhoh perpeccHH 
Mexcay o6mwM hhcaom TaKcoHOB paHroM Hnxce poaa (1953—2004 rr.) 

H pa3JIH4HbIMH 6HOAHMHHHCCKHMH XapaKTepHCTHKaMH BOAOXpaHHJIHm 


XapaicrepHCTHKH 

CiaTMCTHMecKHe XapaicrepHCTHKH 

R 

F 

P 

Mop4)OMeTpHHeCKHH K03<l><l>HUHeHT ( K ) 

0.93* 

46.40 

0.0003 

Fljiomaab mcjikoboahh ao rAy6HHbi 2 m, km 2 

0.86* 

16.56 

0.0007 

FlAOmaAb HKBBTOpHH, KM 2 

0.79* 

11.59 

0.01 

OcaAKH, KM 3 

0.72* 

6.47 

0.04 

06T>eM BOAbI, KM 3 

0.66 

5.51 

0.05 

BOKOBaH npHTOHHOCTb, KM 3 

0.31 

0.77 

0.41 

BOKOBaa npHTOHHOCTb, % 

0.18 

0.24 

0.64 

Ko3(J)(l)HUHeHT BOAOo6MeHa, roA -1 

-0.36 

1.07 

0.34 

np03pa4H0CTb, M 

0.025 

0.46 

0.52 

IlBeTHocTb, rpaA 

0.024 

0.004 

0.10 

B3BeuieHHoe BemecTBo, Mr/A 

0.1 

0.074 

0.79 

CyMMa HOHOB, Mr/A 

0.2 

0.21 

0.66 

XAOpO(J)HJIA, MKr/A 

-0.07 

0.03 

0.85 

IlpoAyKUHA, r O^m 2 cyr) 

-0.05 

0.018 

0.89 

OoTocHHTe3, Mr O 2 /(a cyr) 

-0.18 

0.24 

0.64 


npHMenaHHe. K=2nx ^/njiomajib aKBaTopHH/cpeAHHH rjiy6HHa, R — K03<tKj)H- 
UHeHT KoppejnmHH, F— KpmepHH Oninepa, P — ypOBeHb 3HaHHMOCTH, aaHHbie no 6ho- 
npoayKUHOHHbiM noKa3aTeAHM no: MHHeeBa, 2003, * — 3HaHHMbie BejiHHHHbi. 


napaMeTpaMH (Ta6ji. 2), noTemjHajibHO BJiHAiomHMH Ha 3Ty BejiHHHHy, noxa3aji, hto 
XOJIHHCCTBO TaKCOHOB HaH 60 Jiee TeCHO H AOCTOBepHO KOppeJIHpyeT C MOp<j)OMeTpHHe- 
ckhmh noKa3aTejwMH boaocmob (Mop(J)OMeTpHHecKHH K03(J)(J)HUHeHT, njiomaAb aKBa- 
TOpHH, njIOmaAb MeJIKOBOAHH) H KOJIHHeCTBOM aTMOC(J)epHbIX OCaAKOB. rijlOmaAH BO- 

AOxpaHHJiHm nojiOHCHTejibHO CBH3aHbi (R = 0.98, F= 125.4 npn P < 0.0003) c bcjihhh- 
hoh imomaAew npnGpoxHbix mcjixoboahh. 3tot GnoTon xax norpaHHHHaa 30Ha Me)XAy 
cyrneii h boaoh, b nepByio onepeAb pearnpyiomaa Ha H3MeHeHHA, npoHcxoA^mne Ha 
BOAoeGope, abjiactca cBoeo6pa3HbiM crpyxTypHbiM GnonoTeHijHajiOM boaocmob. Oco- 
GeHHO 3 to npoHBJweTca Ha 3amHmeHHbix h nojiy3amHmeHHbix mcjixobo Abflx, Tax- 

coHOMHHecxoe pa3HOo6pa3He BOAopocjieH 3HaHHTejibHO B03pacTaeT no cpaBHeHHK) c 
OTxpbiTOH nacTbio BOAOxpaHHJiHm (ConoBbeBa, KopHeBa, 2006). MoxAy GoraTCTBOM 
ajibro(J)Jiop h GHonpoAyxuHOHHbiMH xapaxTepHcraxaMH AOCTOBepHbix CTaracTHHecxHx 
CBH3eii He BbiflBJieHO Aa)xe c yneTOM cbcachhh, nojiyneHHbix OAHOBpeMeHHO no BceMy 
xacxaAy bojdxcxhx BOAOxpaHHJiHm jictom 1989 h 1991 rr. (TaGji. 3). 

HanGojibuiMM (JmopHCTHHecxHM GoraTCTBOM nnaHXTOHa oGjiaAajiH caMbie xpynHbie 
BOAOXpaHHJIHma c HaHGoJIbUIHMH nJIOmaA^MH MCJIXOBOAHH H CJI05XHOH MOp4>OMeT- 
pHen — KyHGbimeBcxoe h PbiGhhcxoc, npHHHMaiomHe boaw HanGonee xpynHbix npn- 
toxob p. Bojith: Monorn, KaMbi h IIIexcHbi h HanGojibinee xojihhcctbo aTMOC^epHbix 
ocaAxoB. Ctox nocjieAHHx 3aperyjmpoBaH, b hhx nocTynaeT HanGojibrnee xojihhcctbo 
aTMOC(J)epHbix ocaAxoB. Ectcctbchho, hto hhcjio oGHapyacHBaeMbix TaxcoHOB mohcct 
3aBHceTb He tojibxo ot pa3Mepa h GnoTonHHecxoH HeoAHopoAHOcra boaocmob, ho h ot 
nOJIHOTbl H TmaTeJIbHOCTH HCCJieAOBaHHH HX (J)J10pbI. HcXOA« H3 TaGjl. 1, MO)XHO BHACTb, 
hto GoraTCTBO (J)HTonjiaHXTOHa ropbxoBCxoro h HeGoxcapcxoro BOAOxpaHHJiHm nonra 
OAHHaxoBO, HecMOTpa Ha to, hto (jmopa nepBoro H3ynajiacb c 1956 r., a BToporo — Bce- 
ro 10 JieT (c 1981 no 1991 r.). HanGonee GoraTO npeACTaBJieHHaa <j)jiopa njiaHXTOHHbix 
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TABJ1MUA 3 

OraTHCTHHecKHe napaMeTpbi jihhchhoh perpeccHH 
Mexay o6mHM hhcjiom TaKcoHOB paHroM HHxce pojta 
H pa3JIH4HbIMH IIpOAyKUHOHHblMH xapaKTepHCTHKaMH BOaOXpaHHJIHUX 
no jieTHHM aaHHbiM 1989/1991 rr. 


noKa3aiejib 

OraTHCTHHecKHe xapaKTepncTHKH 

R 

F 

P 

XjIOpO(J)HJIJI, mkt/ji 

0.14/0.51 

0.12/2.46 

0.74/0.16 

06luhh 4>oc<!>op, mkt/ji (1991 r.) 

0.56 

2.67 

0.15 

06uxhm a30T, mk/ji (1991 r.) 

-0.70 

0.03 

0.86 


n P HMenaHHe. AaHHbie no xjiopo<j)HJUiy no: MHHeeBa, 1995, aaHHbie no 4>oc<l)opy 
h a 30 Ty M. K. CTenaHOBOH. 


BO^opocjieH KyiiGbimeBCKoro BOAOxpaHHJiHma (HccjieAOBaHHH 1957—1992rr.). H3y- 
neHHe BToporo no HHCJiy bhaob PbiGhhcxotc) BOAOxpaHHJinma npoBOAHJiocb Gojiee ajih- 
TejibHbin nepnoA, c 1953 no 2004 r. H 3 3Toro bhaho, hto CTeneHb H3yHeHHOCTH ajibro- 
(J)jiop BOAOxpaHHJinm He 0Ka3biBajia Ha bhaoboc GoraTCTBo (])HTonnaHXTOHa ctojib cy- 
mecTBeHHoe BjnniHHe, xax pa3Mep h CTeneHb reTepoTonHOCTH boaocmob. HaHMeHbniHM 
OoraTCTBOM (jmopbi njiaHXTOHa OTJiHnajiocb YniHHcxoe BOAOxpaHHJinme, HMeiomee ca- 
Mbie MajieHbKHe njiomaAH axBaTopHH h mcjixoboahh, a Taxace HanGonee npocTyio kot- 
noBHHy. PycjiOBbiii ran BOAOxpaHHJiHiita h 3HaHHTejibHbiH boaooGmch He cnocoGcTBO- 
BajiH pa3HOo6pa3Hio GnoTonoB. 3a 6 JieT HaGjnoAeHHH (1985—1988 h 1994—1995 rr.) 
b 3tom BOAoeMe oGHapy^ceHO 415 TaxcoHOB paHroM HH)xe poAa (JLimeHXO, 2001), a 3 a 
10 JieT HaniHX HaGjnoAeHHH (1977,1989— 1991, 1997—2000,2002—2003 rr.) hx hhc- 
jio yBejiHHHJiocb He3HaHHTejibHO — ao 464. 

H 3 oGmero HHCJia TaxcoHOB (2475) paHroM HH)xe poAa — 194 (7 % ot oGmero 
cnncxa) GbiJiH BCTpeneHbi bo Bcex BOAOxpaHHJinmax (TaGji. 4). Tojibxo b oahom H3 9 bo- 
AOxpaHHJinm OTMeneHO 877 TaxcoHOB (35 % ot Bcero cocTaBa). 


TABJ1MIJA 4 

CnHCOK BHJIOB H BHyTpMBHj 30 BbIX TaKCOHOB 4>HTOnJiaHKTOHa, 
BCTpeneHHbix bo Bcex BozioxpaHHJimiiax 


CYANOPHYTA 

Aphanothece W. et G. S. West f. clathrata 
A. clathrata f. brevis (Bachm.) Elenk. 
Coelosphaerium kuetzingianum Nag. 
Gloeocapsa limnetica (Lemm.) Hollerb. 

G. minima (Keissl.) Hollerb. 

G. minor (Kiitz.) Hollerb. 

Gomphosphaeria compacta (Lemm.) Strom 
G. lacustris Chod 
Merismopedia tenuissima Lemm. 
Microcystis aeruginosa (Kiitz.) Kiitz. 

M. ho/satica (Lamm.) Lemm. 

M. incerta (Lemm.) Lemm. 

M. pu/verea (Wood) Forti emend. Elenk. 
M. viridis (A. Braun) Lemm. 

M. wesenbergii (Kom.) Kom. 


Anabaena affinis Lemm. 

A.flos-aquae (Lyngb.) Breb. 

A. scheremetievi Elenk. 

A. spiroides Kleb. 

Aphanizomenon flos-aquae (L.) Ralfs 
A. issatschenkoi (Ussac.) Pr.-Lavr. 

Lyngbya limnetica Lemm. 

Oscillatoria agardhii Gom. 

O. limnetica Lemm. 

O. limosa Ag. 

O. tenuis Ag. 

Phormidium mucicola Hub.-Pest. et Naum. 
CHRYSOPHYTA 

Chrysococcus biporus Skuja 
C. rufescens Klebs 
Dinobryon bavaricum lmh. 
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TABJ1MUA 4 ( npodojiMenue) 


Dinobryon divergens lmh. 

D. sociale Ehr. 

Mallomonas acaroides Perty emend. Ivan. 

M. caudata Ivan, emend. Krieg. 

M. tonsurata Teil. emend. Krieg. 

BAC/LLARIOPHYTA 

Cyclostephanos dubius (Fricke) Round 
Cyclotella meneghiniana Kiitz. 

C. stel/igera Cl. et Grun. 

Skeletonema subsalsum (A. Cl.) Bethge 
Stephanodiscus binderanus (Kiitz.) Krieg. 

S. hantzschii Grun. 

S. invisitatus Hohn et Hellerman 

S. minutulus (Kiitz.) Cl. et Moller 

S. neoastraea (Hak. et Hickel) emend. Casper, 

Schefller et Augsten 

S. triporus Genkal et Kuzmin 

Thalassiosira pseudonana Hasle et Heimdal 

Aulacoseira ambigua (Grun.) Sim. 

A. granulata (Ehr.) Sim. 

A. islandica (O. Miill.) Sim. 

A. subarctica (O. Miill.) Haworth 
Melosira varians Ag. 

Acanthoceras zachariasii (Brun) Sim. 

Asterionella formosa Hass. 

Diatoma hyemalis (Roth) Hieb. 

D. tenuis Ag. 

D. vulgaris Bory 

Fragilaria capucina Desm. var. capucina 
F. capucina var. vaucheriae (Kiitz.) Lang.-Bert. 

F. crotonensis Kitt. 

F. pinnata Ehr. 

Meridion circulare (Grev.) (C. A.) Ag. 

Synedra acus Kiitz. var. acus 
S. acus var. angustissima Grun. 

S. ulna (Nitzsch) Ehr. 

Tabellaria fenestrata (Lyngb.) Kiitz. 

T. flocculosa (Roth) Kiitz. 

Achnanthes lanceolata (Breb.) Grun. subsp. lanceo- 
lata 

A. lanceolata subsp. rostrata (Oestr.) Lang.-Bert. 

A. minutissima Kiitz. 

Amphora ovalis (Kiitz.) Kiitz. 

Cocconeis pediculus Ehr. 

C. placentula Ehr. var. placentula 
C. placentula var. euglypta (Ehr.) Grun. 
Cymatopleura solea (Breb.) W. Smith 
Cymbella silesiaca Bleisch 
Gomphonema olivaceum (Horn.) Breb. 

G. truncatum Ehr. 

Gyrosigma acuminatum (Kiitz.) Rabenh. 

Navicula capitata Ehr. var. capitata 

N. capitata var. hungarica (Grun.) Ross 


Navicula capitatoradiata Germ. 

N. cryptocephala Kiitz. 

N. cuspidata (Kiitz.) Kiitz. 

N. menisculus Schum. 

N. minima Grun. 

N. pupula Kiitz. 

N. radiosa Kiitz. 

N. rhynchocephala Kiitz. 

N. tripunctata (O. F. Miill.) Bory 
N. veneta Kiitz. 

Nitzschia acicularis (Kiitz.) W. Sm. 

N. paleacea (Grun.) Grun. 

Surirella august a Kiitz. 

S. minuta Breb. 

XANTHOPHYTA 

Centritractus belonophorus Lemm. 

Goniochloris fallax Fott 

CRYPTO PHYTA 

Chroomonas acuta Uterm. 

Cryptomonas erosa Ehr. 

C. marssonii Skuja 
C. ovata Ehr. 

C. reflexa (Marss.) Skuja 
Rhodomonas lens Pasch. 

DINOPHYTA 

Peridiniopsis penardii (Lemm.) Bourr. 

Peridinium cinctum Ehr. 

EUGLENOPHYTA 

Euglena oxyuris Schmarda 
Phacus caudatus Hiibner 
P. longicauda (Ehr.) Duj. 

P. parvulus Klebs 
P. pleuronectes (Ehr.) Duj. 

Strombomonas acuminata (Schmarda) Defl. 
Trachelomonas hispida (Perty) Stein emend. Defl. 

T. intermedia Dang. 

T. planctonica Swir. 

T. volvocina Ehr. 

T. volvocinopsis Swir. 

CHLOROPHYTA 

Pteromonas aculeata Lemm. 

P. angulosa (Carter) Lemm. 

P. torta Korsch. 

Eudorina elegans Ehr. 

Pandorina morum (O. Miill.) Bory 
Actinastrum hantzschii Lagerh. 

Closteriopsis longissima (Lemm.) Lemm. 
Coelastrum microporum Nag. 

C. pseudomicroporum Korsch. 
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TABJIMUA 4 ( npodoAJfcenue) 


C/osteriopsis sphaericum Nag. 

Coenochloris fottii (Hind.) Tzar. 

C. pyrenoidosa Korsch. 

Coenocystis planctonica Korsch. 

Crucigenia fenestrata (Schmidle) Schmidle 
C. lauterbomii (Schmidle) Schmidle 
C. quadrata Morren 
C. tetrapedia (Kirch.) W. et G. S. West 
Crucigeniel/a apicu/ata (Lemm.) Kom. 

C. rectangularis (Nag.) Kom. 
Dictyosphaerium ehrenbergianum Nag. 

D. pulchellum Wood 
Didymocystis inermis (Fott) Fott 
D. lineata Korsch. 

D. planctonica Korsch. 

Diplochloris decussata Korsch. 
Eutetramorus polycoccus (Korsch.) Bourr. 
Golenkinia radiata Chod. 

Golenkiniopsis solitaria (Korsch.) Korsch. 
Kirchneriella lunaris (Kirch.) Moeb. 

K. obesa (W. West) Schmidle 
Lagerheimia ciliata (Lagerh.) Chod. 

L. genevensis (Chod.) Chod. 

Micractinium pusillum Fres. 

M. quadrisetum (Lemm.) G. M. Smith 
Monoraphidium arcuatum (Korsch.) Hind. 
M. contortum (Thur.) Kom.-Legn. 

M. griffithii (Berk.) Kom.-Legn. 

M. minutum (Nag.) Kom.-Legn. 

Oocystis borgei Snow 
O. lacustris Chod. 

O. submarina Lagerh. 

Pediastrum biradiatum Meyen 

P. boryanum (Turp.) Menegh. 

P. duplex Meyen 


Pediastrum simplex Meyen 

P. tetras (Ehr.) Ralfs 

Scenedesmus acuminatus (Lagerh.) Chod. 

S. apiculatus (W. et G. S. West) Chod. 

S. armatus Chod. 

S. bicaudatus Dedus. 

S. brasiliensis Bohl. 

S. denticulatus Lagerh. 

S. disciform is (Chod.) Fott et Kom. 

S. ecomis (Ehr.) Chod. 

S. intermedius Chod. 

S. magnus Meyen 
S. obliguus (Turp.) Kiitz. 

S. obtusus Meyen 
S. opoliensis P. Richter 
S. quadricauda (Turp.) Breb. 

S. spinosus Chod. 

Schroederia robusta Korsch. 

S. setigera (Schrod) Lemm. 

Siderocellis omata (Fott) Fott 
Sphaerocystis planctonica (Korsch.) Bourr. 
Tetrachlorella alternans (G. M. Smith) Korsch. 
Tetraedron caudatum (Corda) Hansg. 

T. incus (Teil.) G. M. Smith 

T. minimum (A. Braun) Hansg. 

T. triangulare Korsch. 

Tetrastrum glabrum (Roll) Ahlstr. et Tiff. 

T. staurogeniaeforme (Schrod.) Lemm. 
Treubaria schmidlei (Schrod.) Fott et Kov. 

T. triappendiculata Bern. 

Westella botryoides (W. West) De-Wild. 
Binuclearia lauterbomii (Schmidle) Pr.-Lavr. 
Elakatothrix acuta Pasch. 

Koliella longiseta (Visch.) Hind. 

Closterium acutum (Lyngb.) Breb. 


no HHCJiy OTflejiOB h nopflAKOB (jmopbi BOAopocjieH BOAOxpaHHJiHma oneHb 6jih3kh, 
hto OTpaacaeTCB b cjiaGoM h3mchchhh K03<jxj)HijHeHTa BapnattHH (Ta6ji. 5). Bcjihhh- 
Ha K03<j)<j)HijHeHTa BapnattHH yBejiHHHBajiacb no Mepe chh^cchhb TaKCOHOMnnecKoro 
paHra. HaH6ojibmaa Bapna6ejibHOCTb ueyKjxy BOAOxpaHHJinmaMH OTMeneHa no nncjiy 
BHyTpHBHAOBbIX TaKCOHOB. IIpOnOpiJHH TaKCOHOMHHeCKHX paHrOB B JlOKaJIbHbIX <j)J10- 
pax BapbHpoBanH cjiaGo (Ta6ji. 6). CooTHomeHHB hx MaKCHMajibHbix n MHHHMajibHbix 
3HaHeHHH cocTaBJiBJin 1.4—2.0. HanGojiee h3mchhhbo hhcjio BHyTpnBHAOBbix Taxco- 
HOB B BHAaX. 3t0 CBHAeTCJIbCTByeT O 3HaHHTeJlbHOM CXOACTBe CneKTpOB 4)JIOp BOAO- 
XpaHHJlHnt H OTCyTCTBHH BJ1HBHHB Ha HHX 30HaJIbH0CTH. IIo HHCJiy BHAOB H BHyTpHBHAO- 
Bbix TaxcoHOB bo Bcex BOAOxpaHHJiHmax jiHAHpoBajiH nop^AKH Chlorococcales (3ejie- 
Hbie) h Raphales (AHaTOMOBbie), cocTaBJiaiomHe 20—37 (19 % b ttenoM) h 11—23 % 
(22 %) ot oGmero nncjia BbiBBjieHHbix TaxcoHOB paHroM HH)xe poAa. H 3 poaob b 3tom 
OTHOiueHHH BbiACJiBJincb Naviculci , Scenedesmus h Trachelomonas, HacHHTbiBaiomHe 
CBbime 100 bhaob, pa3HOBHAHOCTeH h (J)opM — 146 (6 %), 121 (5 %) h 106 (4 %). 

Ajibrotjmopa BOAOxpaHHJinm boji^cckoto 6 acceHHa npeACTaBJieHa b ochobhom koc- 
MOnOJIHTHblMH BHA3MH, COCTaBJHnOIAHMH OT 67 AO 77 % OT COCTaBa JlOKaJIbHbIX (J)JIOp, 
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TABJIMUA 5 


PaHroBaa cTpyKTypa ajibro^Jiop BOAOxpaH hjimuu 



TaKCOHOMHHecKHe paHrH h hx hhcjio 


BonoxpaHHJiHiua 

oxaejibi 

nopauKH 

pOflbl 

BHAbI 

BHyrpHBHAO- 
Bbie TaKCOHbl 

HAeHTHlJjHUHpO- 
BaHHbie poAa 

Bcero 

UleKCHHHCKOe 

8 

29 

233 

904 

215 

4 

1123 

MBaHbKOBCKOe 

9 

32 

193 

676 

102 

2 

780 

YrjiHHCKoe 

8 

24 

134 

406 

54 

4 

464 

Pbl6HHCKOe 

8 

28 

237 

972 

196 

4 

1172 

TopbKOBCKOe 

9 

29 

210 

745 

96 

5 

846 

He6oKcapcKoe 

9 

27 

176 

708 

120 

7 

835 

KyH6biuieBCKoe 

8 

33 

250 

1161 

242 

2 

1405 

CapaTOBCKne 

8 

33 

208 

853 

151 

2 

1006 

BoArorpaACKoe 

8 

30 

187 

627 

96 

2 

725 

Bcero 

9 

39 

364 

1972 

489 

14 

2475 

Ko3(J)(J)HUHeHT Bapna- 
UHH (C), % 

6 

10 

18 

28 

45 




oGjiHraTHMMH o6HTaTejiaMH nuaHKTOHa (37—49 %), HHAH<jxj)epeHTHbiMH no oraome- 
hhk) k cojieHocra (55—67 %) h pH BOAbi (37—47 %), p-Me30canpo6aMH (19—30 %). 
CooTHomeHHe pa3JiHHHbix 3KOJioro-reorpa<j)HHecKHX rpynn BOAopocjien cjiaGo BapbH- 
poBajio MOKAy BOAOxpaHHJiHmaMH. Mohcho jihihb otmcthtb, hto hhcjio rajio(j>HJioB h 
Me3orajio6oB b HanpaBJieHHH ot BepxHen k Hhhchch Bojire nocTeneHHO yBejiHHHBa- 
jiocb, a rajio(j>o6oB, Hao6opoT, CHHacajiocb no Mepe HapacTaHna MHHepajiH3aiiHH bo- 
Abi (pnc. 3). 

EoraTCTBO ajibro(])Jiop nuaHKTOHa BOAOxpaHHJinm bojdkckotc) Gacceima conocra- 
BHMO C TaKOBbIM BOAOXpaHHJIHIA P- ,El Hen P> r AC K 1998 T. BblflBJieHO B COBOKynHOCTH 
1192 bhaob (1574, BKjnoHaa BHyTpHBHAOBbie TaKcoHbi) (IHepGaK, 2000). B KpynHbix 
3aperyjinpoBaHHbix chGhpckhx pexax, b hbcthocth b p. AHrape h ee BOAOxpaHHJiH- 
max, 3a nepHOA 1972—1988 rr. HacHHTbiBajiocb 1160 bhaob, pa3HOBHAHOCTen h <j)opM 
nuaHKTOHHbix BOAopocjien (BopoGbeBa, 1995), b p. OGh — 905 (689 bhaob) (HayMemco, 
1995), b p. Ehhcch — 660 3a nepHOA 1972—1983 rr. (Ky3bMHHa, 1988), b p. JleHe — 
491 (BacHJibeBa, 1989). Bo Bcex nepenHCJieHHbix peicax h hx BOAOxpaHHjiHmax no hhc- 
jiy TaxcoHOB BHyTpHpoAOBoro paHra jiHAHpoBajiH 3ejieHbie h AHaTOMOBbie boaopocjih. 
JIhiub GoraTCTBO ajibnxjmopbi pex OGh h JleHbi (JiopMHpoBajiocb b ochobhom 3a cneT 


TABJIMUA 6 

CooTHomeHHe TaKcoHOMnaecKHX paHroBbix ajibro<J)Jiop BOAOxpaHHJiHm 


CooTHome- 

BoAoxpaHHJiHiua 

HHe paHroB 

III 

M 

y 

P 

r 

H 

K 

C 

B 

n/o 

3.6 

3.6 

3.4 

3.5 

3.2 

3.0 

4.1 

4.1 

4.3 

p/n 

8.0 

6.0 

5.6 

8.5 

7.2 

6.5 

7.6 

6.3 

6.2 

B/P 

3.9 

3.5 

3.0 

4.0 

3.5 

4.0 

4.6 

4.1 

3.4 

Bh./B 

0.2 

0.2 

0.1 

0.2 

0.1 

0.2 

0.2 

0.2 

0.2 

B/Bh. 

4.2 

6.6 

7.5 

4.9 

7.8 

5.9 

4.8 

5.6 

6.5 


npHMeaaHMe. O — hhcjio otacjiob, n — hhcjio nopanKOB, P — hhcjio poaob, B — hhcjio 

BHAOB, Bh. — HHCJIO BHyTpHBHAOBbIX TaKCOHOB. CoKpameHHe H33BaHHH BOAOXpaHHJIHlA, KaK 
Ha pnc. 2. 


1683 



100 -| 


□ 1 

■ 2 


80 i 
60 
40 
20 
0 

IUHYPTHKCB 

Phc. 3. H3MeHeHne OTHOCHTejibHoro HHCJia bhaob (%) — HHAHKaTopa rajio6HOCTH b BOAoxpaHHjmmax. 

Flo och a6cuHcc — o6o3HaHeHH5i Te ace, hto h Ha pnc. 2; no och opjiHHaT — aojia, %. 1 — rajio(J)HJibi + Me3orajio6bi, 

2 — rajio(J)o6bi. 



Bacillariophyta h b MeHbmen CTeneHH Chlorophyta, hto xapaxTepHO rjw Bcex xpyn- 
hmx poccHHCKHx pex, BnaAaiomHX b CeBepHbin JleAOBHTbiH oxeaH (HayMeHKO, 1994). 
B ocTajibHbix pexax (Ehhcch, AHrapa, ^Henp, Bojira) 3ejieHbie boaopocjih no pa3HOo6- 
pa3Hio npeBajinpoBajiH HaA AnaTOMOBbiMH. Tojibxo b BepxHeM EHncee pa3HOo6pa3ne 
(J)HTOnJiaHKTOHa <J)OpMHpOBaJIOCb B OCHOBHOM AHaTOMOBbIMH BOAOpOCJIBMH, a B Hh)X- 
HeM EHncee — 3ejieHbiMH, nocxojibxy BepxHHH Ehhcch no rHApojiorHnecxoMy pe)XH- 
My — ropHaa pexa. 

B 3aperyjiHpoBaHHbix chGhpckhx pexax GoraTCTBO (jmopbi njiaHKTOHHbix boao- 
pocjien yBejiHHHBajiocb ot ncroxa k ycTbio (b HanpaBJiCHHH c iora Ha ceBep) no Mepe 
yBejiHHeHM Gokoboh npHTOHHOCTH. B bojdkckom 6acceHHe o6mee hhcjio TaxcoHOB 
(}>HTonjiaHXTOHa paHroM HH)xe poAa, Hao6opoT, cmuxajiocb ot BepxHen (1681, 6e3 
UlexcHHHCXoro BOAOxpaHHJinma — 1406) h CpeAHen (1773) x Hhhchch Bojire (1175). 
npH 3tom TaxcoHOMHnecxoe pa3Hoo6pa3He b CpeAHen Bojire Hecxojibxo Bbirne, neM b 
BepxHen, nocxojibxy Ha Gacceim CpeAHen Bojith npnxoAHTCB ocHOBHaa nacTb boao- 
c6opa pexH (78 %) 3a cneT BnaAaiomHX b Hee pex Oxh h KaMbi (OopTyHaTOB, 1971). 
B HH>KHeH He3aperyjiHpoBaHHOH nacTH Bojith h ee AeJibTe b 1964—1969 rr. oGHapyace- 
HO 287 BHAOB, pa3HOBHAHOCTeH H <j)OpM <j)HTOnJiaHXTOHa (BOJIOUIXO, 1971). B 1984— 
1991 rr. hx hhcjio yBejiHHHJiocb — 390 (JIaGyHexaa, 1995). AHajiH3 TaxcoHOMHnecxoro 
cnncxa BOAopocjieH, npHBeACHHoro b MOHorpa^HH «Bojira h ee )XH3Hb» (1978), noxa3aji 
oGmyio xapTHHy chhhcchhji (jmopHCTHnecxoro pa3HOo6pa3HB njiaHXTOHa b HanpaBJie- 
hhh BepxHHH Bojira — 1430, CpeAHflfl Bojira — 766, Hhhchbb Bojira — 541. 3Ty 3axo- 
HOMepHOCTb noATBepAHJiH h pe3yjibTaTbi Haninx Jieranx HaGjnoAeHHH b 1989 r. (pnc. 4). 
rioAo6Hoe pacnpeAejieHHe b pexe HaGjHOAaeTca h b OTHomeHHH HexoTopbix boahmx 
)XHBOTHbIX, B HBCTHOCTH napa3HTOB pbl6 (MoJIOAOHCHHXOBa H AP-, 2005) h cboGoaho- 
5XHBymnx npocTeHuiHx QKyxoB h AP-, 1997), t. e. xapaxTepHO juvl Ghotbi Bojith b ue- 
jiom. Taxafl )xe tchachuha npocjioxHBajiacb h b H3MeHeHHH GoraTCTBa (jmopbi miaHXTO- 
Ha /(Henpa (IIpHHMaHeHxo, 1981): b BepxHeM JX Henpe 3 a nepnoA c 1959 no 1963 r. 
o6Hapy)xeHO 492 BHAa h BHyTpHBHAOBbix TaxcoHa (416 bhaob), b CpeAHeM fl,Henpe — 
421 (349), b Hh5xhcm JX Henpe — a 0 198, hto, hccomhchho, CBA3aHO co chhacchhcm 
njiOTHOCTH rHAporpa(J)HHecxoH cera b k)5xhoh nacTH ^Henpa, pacnojio)xeHHOH b cTen- 
HOH 30He. B 3TOH 30He (J)OpMHpOBaHHe BOAHOTO CTOXa npOHCXOAHT B OCHOBHOM 3a CHeT 
cHeroBbix h noA3eMHbix boa. IIojiyHeHHbie pe3yjibTaTbi h npHBeAeHHbie (jrnxTbi cbhac- 
TeJIbCTByiOT O TOM, HTO (jmopHCTHHCCXOe pa3HOo6pa3He nJiaHXTOHHbIX BOAOpOCJieH B 
xpynHbix eBponencxHx pexax, Texymnx c ceBepa Ha ior, CHH)xaeTCfl ot HCTOxa x ycTbio, 
a b chShpcxhx pexax, Texymnx c iora Ha ceBep, Hao6opoT, yBejiHHHBaeTCA no Mepe yBe- 
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Phc. 4. H3MeHeHHe 6oraTCTBa <j)HTOiuiaHKTOHa b BoaoxpaHHjimuax Bojirn b aBrycTe 1989 r. 

Flo och a6ciiHCC — BoaoxpanHJiHiua: o6o3HaHeHH« Te we, Ka k Ha pnc. 2; no och opjiHHaT — hhcjio bhjiob, pa3HOBHn- 
HOCTeH H (J)OpM. 1 -HHCJIO BHflOB, pa3HOBHX(HOCT6H H (J)OpM; 2 -JIHHHfl TpeHJia. 


jiHHeHM peHHon cera Gacceima. TeM He MeHee bhaoboc GoraTCTBO <j)HTonnaHXTOHa 
BOJl^CCKHX BOAOXpaHHJIHm BeCbMa CJiaGo KOppejIHpyeT C HX GOXOBOH npHTOHHOCTbK) 
(Ta6ji. 2), Tax xax b BepxHen h Hhhchch Bojire nocneAHnn cxoAHa xax no aGcomorabiM, 
Tax h no OTHOCHTenbHbiM BejiHHHHaM (OopTyHaTOB, 1971). OAHaxo npn 3tom Henb3a 
3a6biBaTb, hto ctox c BOAocGopa b BOAOxpaHHnnma mohcct ocymecTBnnTbcn He tojibxo 
nepe3 pexH, ho h nepe3 GonoTa. CTeneHb 3a6ononeHHOCTH Gacceima b jiecHOH 30He, r^e 
pacnojio^ceHbi BepxHnn h CpeAHnn Bonra, Bbime, HeM b crenHOH h 30He nojiynycTbiHH. 
BoJiOTa caMH no ce6e MOiyr 6bm> (jDnopHcranecxHM aohopom boaocmob, npHHHMaio- 
iahx hx ctox, Tax xax pa3HOo6pa3He hx anbro<j)nopbi conocTaBHMO c TaxoBbiM b bo- 
AOxpaHHJinmax h 03epax (KynnxoBCXHH, 2007). IIo3TOMy b ijenoM mohcho roBopHTb o 
BJIHflHHH 30HaJIbH0CTH Ha TaXCOHOMHHeCXOe pa3H006pa3He BOAOpOCJieH nJiaHXTOHa BO- 
AOxpaHHJiHm Bonnccxoro Gacceima, hto Bbipancanocb b ero yMeHbineHHH c ceBepa Ha ior. 

Kax h b paae BOAOxpaHHnnm pex AHrapw (BopoGbeBa, 1995), ^Henpa (IIpHH- 
ManeHxo, 1981), ^HecTpa (lllajiapb, 1971) h Ehhccb (npHHManeHxo h ap*, 1993), 
oGorameHHe <j>nopbi nJiaHXTOHa Bonra npoH3onuio nocne 3aperynHpoBaHHn ee CTOxa 
(Bonra.., 1978), hto CBB3aHO c yBejiHneHHeM GHOTonHnecxoro pa3HOo6pa3Ha h ynyn- 
rneHHeM ycnoBHH MHHepanbHoro nHTaHHn BOAopocnen. OAHaxo xax H3MeHnnocb 6o- 
raTCTBO nnaHXTOHHOH <j>nopbi boji^ccxhx BOAOxpaHHnnm AaJibme bo BpeMeHH, ocraBa- 
jiocb He acHbiM. J\jin pemeHHn 3toto Bonpoca Gbijih npoaHajiH3HpoBaHbi HMeiomHeca 
jiHTepaTypHbie AaHHbie (CTporaHOB, 3axapoB, 1927; HeH3BecTHOBa-)KaAHHa, 1941; Mo- 
poxoBeu, 1959; ByTopHHa, 1961, 1966; npHHManeHxo, 1961; EcbipeBa h AP-, 1968; Ra- 
neHHHa, 1971; MHpropoAHeHxo, 1972; Ky3bMHH, 1976, 1980; ^cbbtxhh, Ky3bMHH, 
1978; AHApocoBa, 1983; TepacHMOBa, 1996; KopHeBa, ConoBbeBa, 2000; JlameHxo, 
2001; IlayTOBa, nonneHxo, 2001; KoneBaTOBa T. A., uht. no: IIonHeHXO, 2001; Kop¬ 
HeBa, 2001; TnuiaxoBaO. T., aht. no: nonneHxo, 2001), no xoTopbiM mohcho 3axjno- 
HHTb, HTO GoraTCTBO (})HTOnnaHXTOHa B OTAeJIbHbIX BOAOXpaHHJIHmaX BapbHpOBaJIO 
ot 116 (FlayTOBa, nonneHxo, 2001) ao 420 (Ky3bMHH, 1976) TaxcoHOB paHTOM HH)xe 
poAa, oGHapy^xeHHbix 3a toa b nepnoA otxpmtoh boabi. OGmee hhcjio TaxcoHOB b bo- 
AOxpaHHJinmax yBejiHHHBanocb b xoHue 1960-x—Hanane 1970-x toaob (pnc. 5), b ne- 
Phoa 3 aBepmeHHn ochobhoto CTpoHTejibCTBa Bonro-KaMCxoro xacxaAa, hto coBnaAano 
c ManoBOAHon <j)a3oii oGmen yBnancHeHHOCTH bojdxcxoto GacceHHa. B nocneAyiomHe 
roAbi oho CTa6HjiH3HpoBajiocb, a 3aTeM b Hanane 1980-x toaob CTano Hecxonbxo chh- 
)xaTbcn. nocneAHee yxa3biBanocb h Ann <j)HTonnaHXTOHa caMoro MonoAoro b BonnccxoM 
xacxaAe HeGoxcapcxoro BOAOxpaHHnHma (OxanxHH h AP-, 1998). B AenbTe Bonra chh- 
nceHHe bhaoboto GoraTCTBa (})HTonnaHXTOHa OTMenanocb x xomjy 1980-x toaob (Kypon- 
xhhb, 1990). 

AHanH3 MHoroneTHero H3MeHeHHn bhaoboto GoraTCTBa (])HTonnaHXTOHa b 4 boao- 
xpaHHnnmax (HBaHbxoBcxoe, PbiGHHcxoe, ropbxoBcxoe h KyHGbimeBcxoe), no xoto- 
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Phc. 5. H3MeHeHHe 6oraTCTBa (J)HTonjiaHKTOHa Ha OTflejibHbix ynacTKax h BOfloxpaHHJiHiuax Bourn b pa3- 

Hbie roflbi. 

no och op^HHaT — hhcjio TaKCOHOB paHroM HH>Ke poaa, no och a6cnncc — roaa. BoflOxpaHHJimua: a: K — Kyn6bmieBCKoe, 
C — CapaTOBCKoe, B — BoJirorpa^cKoe; 6 : H — HBaHbKOBCKoe, Y — YrJiHHCKoe, f — fopbKOBCKoe, C — CapaTOBCKoe. 


TABJ1HUA 7 

MhCJIO BHflOB H BHyTpHBHflOBblX TaKCOHOB nJIHHKTOHHblX BOflOpOCJieH ( ft) 
b HeKOTopbix BoaoxpaHHjiHmax b nepwoabi pa3Jin i iHbix 4>a3 boahocth 


Oa3a BOflHOCTH HBaHbKOBCKoe 


BoAoxpaHminiua 


Pbl6HHCKOe 
(lileKCHMHCKnn ruiec) 


ropbKOBCKoe 


Kyn6bimeBCKoe 


MHoroBowaH 1954-1956 240 1955 228 1956-1957 310 1948-1959 202 ± 22 

1985-1995 480 1981 231 1989-1992 394 1977-1984 252 ±31 

MajioBOAHaa 1967-1972 611 1963-1966 372 ± 16 1961-1976 437 1975-1976 325 ± 18 


JlHTepaTypHbiH EyTopHHa, 1961; Ky3bMHH, 1976; 


ZleBflTKHH, Ky3b- opHrHHa^bHbieaaHHbie 1961; EcbipeBa 


flpHHMaHeiiKO, AnapocoBa, 1983; 


mhh, 1978; 
JlHiueHKO, 2001 


h ap., 1968; 
Ky3bMHH, 1980; 
OpurHHajibHbie 
AaHHbie 


flayTOBa, nonneHKO, 
2001 
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pbiM HMeiOTca HaH6ojiee npeACTaBHTejibHbie AaHHbie c 1940-x ao 1990-x toaob (Ta6ji. 7), 
noKa3aji, hto ero CHHaceHHe npoHcxoAHJio b MHoroBOAHbie nepHOAw: 1949—1962 h 
1977—1995 rr., a yBejiHneHHe — b MajioBOAHyio (1963—1976 rr.). 


3aKjiioHeHHe 

Ha OCHOBaHHH HHBCHTapH3aiJHH IIJiaHKTOHa 9 BOAOXpaHHJIHm BOJDKCKOrO Gacceii- 
Ha 3a nocjieAHHe 50 JieT ycTaHOBJieHO, hto hx nojmaa (jmopa HacHHTbiBaeT 2475 Taxco- 
hob paHroM HH5Ke poAa (1972 BHAa). HanGojibiuee GoraTCTBO BOAopocjieH HaGjnoAaeTca 
b caMbix KpynHbix no njiomaAflM aKBaTopnn h npnGpoKHbix mcjikoboahh KyiiGbi- 
meBCKOM — 1405 (1161) h PhGhhckom — 1172 (972) BOAOxpaHHJinmax. Pa3HHua b 6o- 
raTCTBe <jmop onpeAejweTca Mop(J)OMeTpHHecKHMH xapaKTepncraKaMH h cootbctct- 
BeHHO GnoTonnHecKHM pa3HOo6pa3neM boaocmob. 3HaHHTejibHoe cxoactbo Taicco- 
HOMHHeCKHX H 3KOJIOrO-reOipa(j)HHeCKHX CneKTpOB JIOKaJIbHbIX (J)JIOp BOAOXpaHHJIHIA 
noKa3biBaeT, hto ajibro<j)Jiopy BOAOxpaHHJinm bojdkckoto Gacceima npeACTaBJweT eAH- 
HOe <j)JIOpHCTHHeCKOe «Apo. 

reorpa(J)HHecKaa 30HajibH0CTb b pacnpeAejieHHH <j)HTOiniaHKTOHa ot BepxHen k Hhec- 
Hen Bonre npoaBJweTca b chh^cchkh ero (JmopHCTHHecKoro h 6eTa-pa3HOo6pa3H* (yBejiH- 
neHHH cxoACTBa (jwiop), OTHOCHTejibHoro GoraTCTBa 3ejieHbix BOAopocjieH, nncjia bhaob, 
CBOMCTBeHHblX CJia60MHHepaJIH30BaHHbIM BOAaM, B yBeJIHHeHHH OTHOCHTejibHoro GoraTCT¬ 
Ba AnaTOMOBbix, a Taioxe nncjia bhaob, npeAnoHHTaiomHx BbicoKOMHHepajiH30BaHHbie bo ah. 

KOHTHHyaJIbHOCTb H3MeHeHHB COOTHOIIieHHB OTAeJIbHbIX TaKCOHOMHHeCKHX rpynn 
nnaHKTOHHbix BOAopocjieH Ha pycnoBbix ynacTxax baojib npoAOJibHoro npo<j)HJia boao- 
xpaHHJiHm He HapyniHJiacb, HecMOTpa Ha to, hto coBpeMeHHoe pycno Bojith npeACTaB- 
jweT nepeAy pa3Hbix no rHApo<j)H3HHecKOMy peacHMy, Mop<j)OMeTpHH h npoAyKTHBHOcra 
BOAOeMOB. 

MHorojieTHee H3MeHeHne GoraTCTBa <j)Jiop njiaHKTOHHbix BOAopocjieH b boaoxpbhh- 
Jinmax conpaaceHO co cmchoh <j>a3 boahocth, t. e. c hx rHApoKJiHMaraHecKHM pokhmom. 
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SUMMARY 

The analysis of planktic algae floras, their ecological / geographical characteristics, and taxono¬ 
mic structures in the Volga River reservoirs and in the adjacent Sheksna Reservoir have been carried 
out upon the base of literature and original data (the data set covers 1953—2004). The analysis of 
the similarities in the Volga basin reservoirs’ floras has been carried out. The factors influencing 
complexities of the reservoirs’ flora revealed. The role of latitudinal zonality in formation of the re¬ 
servoirs’ algal flora is shown. Comparison between the flora complexities and those ones in the other 
large rivers with flows regulated by dams is made. 
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Rosa majalis s. 1. — uinpoxo pacnpocTpaHeHHbifi eBpa 3 naTCKHH bha, b Boctohhoh EBpone nacro pac- 
CMaTpuBaeMbifi, xax xoMnjiexc 6jiH3xopo,acTBeHHbix bhaob R. majalis s. str., R. glabrifolia , R. gorinkensis 
h R. pratorum, pa3JiHHaiomHxcji npenMymecTBeHHO xapaicrepoM onymeHHJi jincTbeB. fljia yroHHeHHJi cra- 
Tyca 3 thx 4 y3KO noHHMaeMbix bh^ob mu HCCjieziOBajiH BHyipn- h Me>xnonyjijmHOHHyio H3MeHHHBOCTb 
3 KpynHbix cMeuiaHHbix nonyjHiuHH uinnoBHHKOB H3 Mocxobcxoh h Bojirorpaacxofi oGjiacren. AHajiH3 
25 Mop(J)OjiorHHecKHX npH3HaxoB mctoaom HeMeTpnHecKoro MHoroMepHoro uixajinpoBaHHJi noxa3aji, hto 
pa3JiHHeHHe R. majalis s. str., R. glabrifolia h R. gorinkensis bo3moxcho tojibko no npH3HaxaM onymeHHJi 

H XCeJie3HCTOCTH JIHCTbeB, HHKBK He KOppeJIHpyiOmHX HH C OCTaJIbHbIMH MOp<j)OJIOrHHeCXHMH npH3HaxaMH, 
hh c MOJieKyjixpHbiMH (ISSR) MapxepaMH reHOMa. PacnpeaejieHHe nocjieziHHX He no3BOjnieT pa3JiHnaTb ot- 
AejibHbie BH/tbi b npeaejiax R. majalis s. 1., ho, HanpoTHB, no3BOJHieT zmijxjjepeHUHpoBaTb apyr ot .apyra 
Bee 3 H3yHeHHbie nonyjniuHH. Mbi CHHTaeM, hto Taxon pe3yjibTaT CBH,aeTejibCTByeT b nonb3y paccMOTpe- 
hhji R. majalis xax oflHoro nojiHMop<j)Horo BH,aa. Pa3HOBHj3HOCTH, OTJinnaiomHecji xapaxTepoM onymeHHJi 
JIHCTbeB, He cneayeT paccMaTpHBaTb xax caMOCTOjrrejibHbie TaxcoHbi bhaoboix) paHra. 

KjnoneBbie cjiOBa: Rosa, Rosa majalis , Rosa glabrifolia , Rosa gorinkensis , Rosa pratorum , nony- 
jijiuhh, BHyrpHBHAOBOH nojiHMop<j>H3M, ISSR-MapxnpoBaHHe. 

B eBponencKOH nacra Pocchh cexijHfl Cinnamomeae DC. poAa Rosa L. npeACTaB- 
jieHa HecKOJibKHMH BHflaMH, HaHGojiee oGbiHHbiM H3 KOTopbix BBJiaeTCB Rosa majalis 
Herrm. (= R. cinnamomea L.). Xotb bha 3tot 6bui omicaH, bhahmo, H3 3anaAHOH EBpo- 
nbi, 6ojibiiiaa nacTb apeajia ero npHxoAHTca xax pa3 Ha BocTOHHyio EBpony h CH6Hpb. 
Ha 3 toh TeppHTopHH HaGjnoAaeTCB h HanGojibrnaa Mop<j)OJiorHHecxafl H3MeHHHB0CTb 
3Toro BHAa, TaiccoHOMHHecKaa TpaKTOBKa KOTopon Bbi3biBaeT npoTHBopenHB. Corjiac- 
ho oahoh TOHKe 3peHH« (Meyer, 1847; UlaHijep, IGiHHXoBa, 2000; UlaHijep, 2006), Ha- 
GjHOAaeMaa H3MeHHHBOCTb Taxnx npH3HaKOB, xax <j)opMa njioAOB, <j)opMa jihctbcb h 
onymeHHe jihctbcb, ijBeTOH05xex h namejiHcraxoB npocTbiMH h )xejie3HCTbiMH bojio- 
CXaMH, npeACTaBJIBeT COGOH npOBBJieHHe BHyTpHBHAOBOH H3MeHHHBOCTH 3Toro nojiH- 
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Mop<|>Horo BHfla. CorjiacHO Apyroil Tonxe 3peHHa (CyxaneB, 1927; Ey3yHOBa, 2001; 
Ey 3 yHOBa h AP-, 2002; Ey3yHOBa, KaMejiHH, 2004), pa3JiHHaiomHeca no 3 thm npH3Ha- 
KaM Mop(J)OTnnbi cjieAyeT paccMaTpHBaTb b xanecTBe caMOCToaTejibHbix bhaob R. maja¬ 
lis s. str., R. glabrifolia C. A. Mey. ex Rupr., R. gorinkensis Fisch. ex Spreng. (=R. go- 
renkensis Bess.) h R. pratorum Sukacz. BnponeM, b nyGjiHxaAHH H. O. Ey3yHOBOH h 
P. B. KaMejiHHa (2004) R. pratorum paccMaTpHBaeTca xa k chhohhm R. glabrifolia. 
Tperan bha, R- gorinkensis , b p*Ae paGoT cnmaeTca bo 3 hhkhihm b pe3yjibTaTe raOpn- 
AH 3 auHH R. majalis X R. villosa L. (U,BejieB, 1988; Ey3yHOBa h ap*, 2002). 

Jinx Toro htoGm npoacHHTb cjioacHBiiiyioca CHTyauHio h nojiynHTb AonojiHHTejibHbie 
AaHHbie b noAAepacxy toh hjih hhoh tohxh 3peHHa, mm npeAnpHHajiH nonbrrxy H3y- 
neHHH BHyTpn- h MoxnonyjwijHOHHOH h3mchhhbocth MopcjiojiorHHecxHx npH3HaxoB h 
MOJ iexyjiapHbix MapxepoB b 3 jioxajibHbix nonyjiaijHax R. majalis s. 1. 3Aecb HeoGxo- 
Ahmo cAejiaTb HeGojibmoe npeABapnTejibHoe 3aMenaHHe 06 3KOJiorHH 3Toro BHAa h 
o tom, hto npeACTaBjnnoT coGoh ero JioxajibHbie nonyjwijHH. B jiHTepaType axojionia 
R. majalis oGmhho xapaxTepH3yeTca aobojibho pacmibiBHaTo: noiiMbi pex, jiecHbie no- 
jihhm, onyuiKH, Jiyra, pa3pe)xeHHbie Jieca, Gajixn, KycTapHHKOBbie 3apocjin h Mejia b cTe- 
nn (By 3 yHOBa, 2001, Ey3yHOBa h ap*, 2002). Bee 3 to aohctbhtc jibho Tax, Tax ace xax 
n to, hto bha HacTO xyjibTHBHpyeTca b HacejieHHMx nyHXTax h noBceMecTHO AHnaeT. 
OAHaxo MHorojieTHne noneBMe HaGjiiOAeHHa no Been eBponencxon nacra Pocchh no- 
3 BOJ 1 HJ 1 H HaM yGeAHTbCB B TOM, HTO B GoJIbUIHHCTBe H3 nepeHHCJieHHMX THnOB MeCTO- 
oGnTaHHH R. majalis BCTpenaeTca cnopaAHHecxn h oGmhho b bhac cahhhhhmx pacTe- 
hhh, HepeAXO o6pa3yiomHx HeGojibiime 3apocjin 3a cneT BereTaraBHoro pa3MHO)xeHHa. 
MHoroHHCJieHHMe mat nonyjiauHH 3 toto BHAa, o6pa30BaHHbie mhofhmh AecaTxaMH h 
COTHJIMH HHAHBHAyaJIbHMX paCTCHHH, M05XHO BCTpeTHTb TOJIbXO nO BMCOXHM nOHMaM H 
HaAnoHMeHHMM TeppacaM HeGojibuiHx pex Ha necnaHbix noHBax. KaacAaa ocoGb b hhx 
T axace o6pa3yeT AH<j><J)y3HbiH xycT hjih 3apocjib, 3aHHMaiomyK) njiomaAb ao Hecxojibxnx 
XBaApaTHMX MeTpOB. IIonyjWAHB COCTOHT H3 AeCBTXOB H COTeH TBXHX XyCTOB HJIH 3apoc- 
jien, pa3o6meHHbix Apyr ot Apyra npocTpaHCTBeHHO h nacTO xoporno pa3JiHHaiomHxca 
Mop^ojiorHnecxH. 3 Taxne nonyjiauHH b AOJiHHax pex Kjw 3 bMbi, EpycjiaHa h Hjiobjih 
h Gbijih BMGpaHM HaMH b xanecTBe oGbcxtob HccjieAOBaHHa. 

CjieAyeT Taioxe cxa3aTb, hto b Gojibuinx nonyjiaijHax, xax npaBHJio, BCTpenaiOTca 
OAHOBpeMeHHo Hecxojibxo y 3 xo noHHMaeMMx bhaob h 3 poACTBa R. majalis s. 1., a He- 
peAxo h pa3JiHHHMe Mop(|>ojiorHHecxH npOMoxyTOHHbie MOXAy hhmh pacTeHHa, pacTy- 
mne Apyr p*aom c ApyroM. ITocjieAHee oGctobtcjibctbo no3BOJiHJio cnjiaHHpoBaTb Ha- 
CToamee HccjieAOBaHHe h c<j>opMyjiHpoBaTb hcxoahmc rnnoTe3bi cjieAyiomHM o6pa30M. 
Ecjih Me5XAy Mop<j)ojiorHHecxHMH npH3HaxaMH, AHarHOCTHnecxHMH j\nx nepenHCJieH- 
HMX BblUie BHAOB, H XapaXTepOM H3MCHHHBOCTH MOJiexyjWpHMX MapxepOB yAaCTCB 06 - 
Hapy)XHTb BMpa^ceHHyio xoppejiatuno, 3 to GyAeT cBHAeTejibCTBOM b nojib3y toto, hto 
3th bham bbjwiotcji caMOCTOBTejibHMMH, Gojiee hjih MeHee reHeranecxH AH<J)(j>epeHAH- 
pOBaHHbiMH TaxcoHaMH. Ecjih Taxon xoppejiauHH oGHapyacHTb He yAacTca, ho, Hanpo- 
thb, MOJiexyjwpHbie MapxepM 6 yAyT xoppejinpoBaTb He c Mop<j)OJiorHHecxHMH ocoGeH- 
hoctbmh, a nonyjwuHOHHOH npHHaAJie^CHOCTbio pacTeHHH, to 3to GyAeT CBHAeTejibCT- 
bom Toro, hto R. majalis npeACTaBjiaeT coGoh oahh nojiHMop<j)HbiH bha. 


MaTepnaji h MeTOAHKa 

MaTepnaji j\nx HCCJieAOBaHHa Gmji coGpaH b 3 nonyjiaijHax R. majalis s. 1.: 1) non- 
Ma h nepBaa HaAnoHMeHHaa Teppaca p. Kjia3bMbi Ha rpaHHije Mocxobcxoh h BjiaAH- 
MnpcxoH oGjiacTen MQTKjsy noc. TopoAHme h a. OMyTHiAH (nonyjiauna M); 2) noHMa 


1691 



TABJ1MUA 1 


M3y4eHHbie o6pa3iibi Rosa majalis s. 1., 

npoHyMepoBaHHbie b cootbctctbhh c npHHaajieacHocTbio k nonyjiaiiHOHHbiM Bbi6opxaM 


TaKcoH 

nonyjumHH 

Ne o6pa3uoB 

R. majalis s. str. 

M 

UlaHuep Ml (U9), M2 (U7), M3 (U5), M4 (OM1B), 


S 

UlaHuep SI (07S001), S2 (07S013), S3 (07S015), S4 (07S017), 
S5 (07S021), S6 (07S030), S7 (07S031), S8 (07S037), S9 (07S038), 
S10 (07S050), Sll (07SI04), S12 (07S105), S13 (07S108), 


V 

UlaHuep, FOiHHKOBa VI (071002), V2 (071006), V3 (071007), 
V4 (071013), V5 (071017), V7 (071001) 

R. g/abrifolia 

M 

UlaHuep M7 (U3), M9 (U8), M10 (U2), Mil (OM2) 


S 

LliaHiiep S14 (07S116) 


V 

UlaHuep, KjiHHKOBa V13 (071009), V14 (071014), V15 (071015) 

R. pratorum 

M 

UlaHuep M12 (07U001), M13 (07U002), M14 (07U003), 
M15 (07U006) 


S 

UlaHuep S15 (07S056) 

R. cinnamomea var. 
pseudoalpina 

M 

UlaHuep M8 (K6) 

R. gorinkensis 

M 

UlaHuep M5 (U4), M6 (K9) 


V 

UlaHuep, KjiHHKOBa V6 (071012), V8 (071005), V9 (071011), 
V10 (071010), VI1 (071016), V12 (071008) 

R. amblyotis 

CaxaaHH 

MrHaTOB AMB (6) 

R. pendulina 

Abctphh 

UlaHuep PEN (SN-3-B/1) 

npHMenaHHe. B cKo6icax npHBeaeHbi nojieBbie HOMepa, yKa3aHHbie Ha rep6apHbix 3THKeTKax. 


h nepBaa HaAnoHMeHHaa Teppaca npaBoro Gepera p. EpycjiaH Ha rpaHHije BoarorpaA- 
ckoh h CapaTOBCKOH oGaacreH b OKpecraocTax c. CajiTOBO (nonyaaijHa S); 3) noiiMa 
npaBoro Gepera p. Hjiobjw HHace r. Hjiobjw BoarorpaAexoH oGaacra (nonyaaijHa V). 

Hhcjichhoctb xaacAOH H3 nonyaaijHH no a<*hhmm npH6jiH3HTejibHoro yneTa cocraB- 
naeT HecKOJibKO cotch HHAHBHAyaabHbix pacTeHHH. Bo Bcex MecTOHaxoacAeHHax pac- 
TeHHa BCTpenaiOTca no Kpaio jiecHbix noaaH, Ha onyimcax hjih no xpaaM noiiMeHHbix 
KycTapHHKOBbix 3apocjieH Ha necnaHbix noHBax. BHAOBaa npHHaAaeacHOCTb pacTeHHH 
onpe^ejiajiacb no «Oaope Boctohhoh EBponbi» (Ey3yHOBa, 2001) b cootbctctbhh c 
npeAJioaceHHOH b 3toh oGpaGoTKe TaxcoHOMHnecxoH TpaxTOBXOH. H 3 xaacAOH nony- 
JiaUHH GbIJIH B3BTbI BblGopKH TepGapHblX o6pa3UOB C 15 HHAHBHAyaabHbix pacTeHHH, 
pacnojiaraBniHXca Ha 3aBeAOMO AOCTaTOHHO Gojibhiom paccroaHHH jipyr ot Apyra h/hjih 
HeTKO pa3JlHHaBHIHXCa MOp4)OJIOTHHeCKH. CBeAeHHB O COCTaBe BblGopOK npHBeAeHbl 
b TaGji. 1. Oahh o6pa3eu H3 nonyaauHH M OTaHHaaca oto Bcex ocTajibHbix tojibimh 
jiHCTbaMH c pa3peaceHHbiM aceae3HCTMM onymeHHeM baojib acnaox h Ha noBepxHocra 
jiHCTa CHH3y. no cbohm npH3HaxaM oh cooTBeTCTByeT pa3HOBHAHOCTH R. cinnamo- 
mea L. var. pseudoalpina C. A. Mey. (Meyer, 1847), He npH3HaBaeMOH b HacToamee 
BpeMa b KanecTBe caMocroaTeabHoro TaxcoHa. B ashhom HccaeAOBaHHH mbi paccMaTpH- 
BaeM ero HapaBHe c 4 npoHHMH y3KO noHHMaeMbiMH bha^mh H3 poACTBa R. majalis. 

B xanecTBe BHenmeH rpynnbi Gbian Hcnoab30BaHbi 2 o6pa3ua R. amblyotis 
C. A. Mey. h R. pendulina L. (= R. alpina L.). Bee H3yneHHbie o6pa3Ubi xpaHaTca b 
repGapHH TEC PAH (MHA). flnarHOCTHHecKHe npH3HaxH bhaob H3 poACTBa R. maja¬ 
lis s. 1. npHBeAeHM b TaGji. 2. Bee coGpaHHbie repGapHMe o6pa3ijbi, Bxaionaa bhcuihiok) 
rpynny, Gbian H3yneHbi b OTHomeHHH 25 Mop<j)oaorHHecxHX npH3HaxoB, b tom nncae 
Hcnoab3yeMMX b AHaraocraxe bhaob. IfoyHeHHbie npH3Haxn nepenHcaeHbi b TaGa. 3. 
3th ace o6pa3Abi (Bcero 47) Gbian H3yneHbi mctoaom ISSR-MapxHpoBaHHa. B xanecT- 
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TABJIMUA 2 

flHarHOCTHHecKHe npH3HaKH TaKcoHOB H3 po^CTBa Rosa majalis 
(no: CyKaneB, 1927; By3yHOBa, 2001; By3yHOBa, KaMejiHH, 2004) 


npH3H3K 

R. majalis s. str. 

R. glabrifolia 

R. pratorum 

R. gorinkensis 

JlHCTbA CHH3y 

OnymeHHbie, 

6e3 aceAe30K 

ToAbie, 

6e3 xceAe30K 

ToAbie HAH CAa6o 
onymeHHbie, 6e3 
H(eAe30K 

OnymeHHbie, 

C )KeAe3K3MH 

3y6ubi no Kpaio 

AHCTa 

IlpocTbie, TynoBa- 
To-3aocTpeHHbie 

IlpocTbie, ocTpbie 

IlpocTbie, ocTpbie 

CABoeHHbie, 

C XCeAe3K3MH 

JtAHHa KOHLieBOTO 
AHCT04K3 

flo 45 MM 

flo 45 MM 

flo 70 MM 

Ao 45 MM 

Ubctoh oxckh 

06bi4Ho roAbie 

06bi4HO roAbie 

Macro aceAe3HCTo- 
meTHHHCTbie 

ToAbie HAH )KeAe3H- 
CTO-meTHHHCTbie 

IlAOAbl 

IIIapoBHAHbie, 

3AAHnTH4eCKHe 

HAH KyBUIHH4aTbie 

06bi4HO rnapo- 
BHAHbie 

06bI4HO 3AAHnTH- 
4eCKHe, AHLieBHA- 
Hbie HAH ypHOBHA- 

Hbie 

IIIapoBHAHbie HAH 
3AAHnTH4eCKHe 


Be npawMepoB jyix HccjieAOBaHH* nojiHMop<j)H3Ma MOKMHKpocaTejuiHTHbix (ISSR — 
Inter Simple Sequence Repeat) ynacTKOB reHOMa Gbijih Hcnojib30BaHbi 8 ojinroHy- 
KJieoTHAHbix nocjieAOBaTejibHOCTeH, KOMnjieMeHTapHbix MHKpocaTejuiHTHbiM noBTopaM 
(Ta6ji. 4). TeMnepaTypy njiaBJieHra ajib Kaacfloro npanMepa paccHHTbiBajin no <j>opMy- 
jie T = 4(G + C) + 2(A + T) h OKOHnaTejibHO BbiGnpajin, ocHOBbiBaacb Ha pe3yjibTarax 
peaKUHH, npoBeAeHHbix c rpa^HeHTOM TeMneparyp OTHcnra ajib KaacAoro npaiiMepa. 


TABJIMUA 3 

M3yqeHHbie Mop<J)OAorH4ecKHe npn3H3KH 


Ns 


npH3H3K 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 


BbicoTa pacTeHHH, m 

Rjiuna cpe/iHero jincTOHKa, mm 

OTHOUieHHe AJIMHbl Cp. AHCT04K3 K UIHpHHe 

OTHOUieHHe AAHHbl cp. JIHCTOHKa K nOAOXCCHHK) MaKC. UIMpHHbl 

OTHOineHMe aahhm BHeuiHero xpaa 3y6ua k aahhc BHyrpeHHero xpaa 

Kpan jiHCTa: npocronHAb4aTbiH (1); npocTomuib4aTbiH, HHorna 3y6ubi cABoeHHbie (2); aboa- 

KOnHJIb4aTbIH (3) 

)lCejie3KH Ha KOHiiax 3y6uoB: OTcyTCTByioT (1); ecTb HHorna (2); ecTb (3) 

Bojiockh Ha BepxHefi noBepxHOCTH JiHCTa: HeT (1); HHorna Baojib TAaBHOH xchakh (2); TOJibKO 
BAOjib niaBHOH achakh (3); ecTb (4) 

BOAOCKH Ha HHXCHeH nOBepXHOCTH AHCTa: HeT (1); TOAbKO BAOAb TAaBHblX XCHAOK (2); ecTb (3) 
Boaockm Ha TAaBHOH xcHAKe AHCTa CHH3y: OTcyTCTByioT (1); npHxcaTbie (2); nepneHAHKyAAp- 
Hbie xcHAKe (3); h npnxcaTbie, h nepneHAHKyAApHbie (4) 

OnymeHHe TAaBHOH xchakh ahcta cHH3y: oTcyTCTByeT (1); OAHOApycHoe (2); AByxApycHoe (3) 
>KeAe3KH Ha TAaBHOH xcHAKe AHCTa CHH3y: HeT (1); ecTb, ho He Bceraa (2); ecTb (3) 
>KeAe3KH Ha hhxchch noBepxHOCTH AHCTa: HeT (1); ecTb, ho He BcerAa (2); ecTb (3) 
iJ,AHHa UBeTOHOXCKH, MM 

npocTbie boaockh Ha uBeTOHoxcKe: HeT (1); ecTb (2) 

XeAe3KH Ha UBeTOHOXCKe: HeT (1); TOAbKo y 2 h 3 ubctkob b coubcthh (2); ecTb (3) 
K0AH4eCTB0 XCeAe30K Ha MM AAHHbl UBeTOHOXCKH! MaKC.: a6c. 4HCA0 
JlAHHa HOXCKH XCeAe3KH, MM, MaKC. 

J3.AHH3 nAOAa, MM 
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TAEJIMLJA 3 ( npodojutcetwe) 


Ne 


flpH3HaK 


20 

21 

22 

23 

24 

25 


OTHOiueHHe jyiHHbi ruio/ia k uinpMHe 

OTHomeHHe iuiHHbi ruiofla k nojioxceHHio MaKC. mupHHbi ruioaa 
OTHOiueHHe .zuiHHbi njiOAa k juiHHe ubctohoxckh 

^Ce;ie3KH Ha uamejiHCTHKax: hct (1); HHoraa no Kpaio (2); TOJibKO no Kpaio (3); no Kpaio, ho 
HH or^a h Ha noBepxHocTH (4); ecTb no Kpaio h noBepxHOCTH (5) 

Ubct JienecTKOB: po 3 obmh (1); apKO-po30BbiH (2); MajiHHOBbiw (3) 

FlapHbie uiHnbi Ha no6erax: H3orHyTbie (1); nonaaaiOTCfl h npaMbie, h H3orHyTbie (2); npa- 
Mbie (3) 


/JHK BbiAejiHjiH H3 jiHCTteB, OToGpaHHbix c rep6apHbix o6pa3itOB (20 Mr xaacAoro 
o6pa3ua) c Hcnojib30BaHHeM Ha6opa NucleoSpin Plant (Macherey-Nagel, TepMaHHfl). 
PeaKUHOHHaa cMecb (20 mkji) coaepacajia 10 — 20 Hr/JHK, 20 nMOJien npaHMepa h roTO- 
bwh peaKUHOHHbin mhkc MaGMix (200 mkM xaacAoro dNTP, 1.5 mM MgCl 2 , 1.5 ea. 
Taq-nojiHMepa3bi h 6y<j>ep, /(nanaT JIT^, Pocchb). ITUiP peaxunio c npe/tsapHTejib- 
hoh AeHaTypauneH (95°C — 3 mhh) npoBOAHJiH b aMiuiH(J)HKaTope MJ Research 
PTC-220 DNA Engine Dyad (Bio-Rad Ltd., CUIA) b TeneHHe 35 ljhxjiob b peacHMe: 
AeHaTypauH^ npn 94 °C — 30 c, OTHCHr npn cooTBeTCTByiomeH TeMnepaType — 30 c, 
3JiOHraitHB npn 72 °C — 40 c + npHGaBjieHHe 2 c Ha xaacAbiH ljhxji. npoAyxTbi peax- 
itHH pa3AeJuuiH 3JieKTpo(J)ope30M b 1.7%-m arapo3HOM rene b lx TpHc-6oparaoM 6y(j)e- 
pe c 6poMHCTbiM 3THAneM (0.5 MKr/MJi) npn 90 B h (J)OTorpa(J)HpoBajiH. OoTorpa<j)HH 
arapo3Hbix renew 6biJiH npoaHajiH3HpoBaHbi b nporpaMMe Cross Checker 2.91 (Buntjer, 
2000) c cocTaBJieHsHeM GnHapHbix MaTpnu npHcyTCTBHB/OTcyTCTBHB (JiparMeHTOB oah- 
HaKOBOH AJlHHbl. 

MaTpHUbi, nocTpoeHHbie no Mop<j>ojiorHHecxHM h MOJiexyjiapHbiM a^hhmm, 6mjih 
npoaHajiH3HpoBaHbi pa3AejibHO b CTaracTHHecxoH nporpaMMe PAST ver. 1.67 (Hammer 
et al., 2001) mctoa&mh HeMeTpHnecxoro MHoroMepHoro mxajiHpoBaHHB h (ajib MOJie- 
xyjDipHbix AaHHbix) 6jiH)KaHmero cBB3biBaHHB, NJ (Saitou, Nei, 1987). //jib oiteHXH 
CTa6HJibHOCTH CTpyKTypbi AepeBbeB npn hx nocTpoeHHH npoBOAHJicB 6yTCTpen-aHajiH3 
(1000 GyTCTpen-penjiHK). /(jib aHajiH3a xojiHHecTBeHHbix h xanecTBeHHbix (Taxnx, xa k 
G ajuibHaH oueHxa onymeHHOCTH jihctbcb, ubct UBeTXOB h t.a.) npH3HaxoB Hcnojib30- 
Banacb AHCTaHAHB ToBepa (HopMajiH30BaHHaB MaHxarreH-AHCTaHUHB). /(jib aHajiH3a 
GHHapHbIX AaHHbIX npHCyTCTBHB/OTCyTCTBHB ISSR 4>parMeHTOB OAHHaXOBOH AJIHHbl 
Hcnojib30Bajiacb Mepa cxoACTBa KyjibHHHcxoro (Hammer et al., 2001). 

npn aHajiH3e MaTpnit, nocTpoeHHbix xax no MOJiexyjiBpHbiM, Tax h no Mop(j)OJiorHHe- 
cxhm AaHHbiM, b xanecTBe cpaBHHBaeMbix Bbi6opox mm paccMaTpHBajin jih6o 3 nonyjiB- 
Ahh R . majalis s. 1., jih6o OTAejibHbie TaxcoHbi. B MaTpnuax npHcyTCTBHB/OTcyTCTBHB 


TAEJ1HUA 4 

FIocjieAOBaTejibHOCTH Hcnojib30BaHHbix b pa6oTe npaHMepoB 
(Y = T C (nHpHMHflHHbi), R = G A (nypHHbi)) 


Ha3BaHHe 

npafiMepa 

riocji eao BaTe ji bHOCTb 
npaiiMepa 

AjIHHa, H 

Ha3BaHHe 

npafiMepa 

nocjieaoBaTeji bHOCTb 
npafiMepa 

AjIMHa, H 

Ml 

(AC)gCG 

18 

M7 

(CAG)j 

15 

M2 

(AC) 8 YG 

18 

M8 * 

(GTG) 5 

15 

M3 

(GA) 8 YC 

18 

M9 

(GACAC) 4 

20 

M4 

(AG)gYC 

18 

M12 

(CA) 6 ry 

14 
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ISSR-MapicepoB aMnjiHxoHM, OTcyTCTBOBaBiime xotb 6bi y oahoto o6pa3ija b npeAejiax 
Bbl6opXH, CHHTaJIHCb nOJIUMOpepHbIMU. CjieAyeT OrOBOpHTb, HTO nOA nOJIHMOp(J)H3MOM 
b a^hhom cjiynae mm noApa3yMeBaeM TOJibKO <j>axT HenocroaHHoro npHcyTCTBHB koh- 
KpeTHoro aMnjiHKOHa b a^hhoh Bbi6opKe, a He HajiHHHe KaKoro-jiH6o nojiHMop<j)H3Ma 
caMHX aMiuiHKOHOB. Amiluhkohm, BCTpenaBuiHecB b npeAejiax tojibko oahoh bm6opkh 
H nOJIHOCTbK) OTCyTCTBOBaBUIHe BO Bcex OCTaJIbHbIX, CHHTaJIHCb CnetjlKpmeCKUMU , He- 
3 aBHCHMO ot toto, y Bcex jih o6pa3ijoB bm6opkh ohh 6mjih o6Hapy)xeHbi. 


Pe3yjii>TaTi>i 

B KaacAOH H3 H3yneHHbix nonyjijnjHH 6mjio BCTpeneHO HecKOJibKO bhaob H3 poact- 
Ba R. majalis s. 1. (Ta6ji. 1). Tax, b nonyjuiuHH M 6mjih BCTpeneHM Bee 4 BHAa, a Tax- 
ace He npH3HaBaeMaa b HacToamee BpeMB b xanecTBe caMOcroaTejibHoro TaxcoHa pa3- 
HOBHAHOCTb R. cinnamomea var. pseudoalpina. B nonyjunjHH S OTMeneHO BBHoe ao- 
MHHHpoBaHHe R . majalis s. str., 3Aecb 6mjih BCTpeneHM tojibxo no OAHOMy pacTeHHio, 
onpeAejieHHOMy xax R. glabrifolia h R . pratorum , nocjieAHee — b BereTaraBHOM co- 
ctobhhh. 06a pacTeHHB co6paHM b jiecHOH nacTH noiiMM EpycjiaHa. B nonyjijnjHH V 
6mjih BCTpeneHM 3 BHAa: R. majalis s. str., R. glabrifolia h R. gorinkensis, b npH6jiH3H- 
TeJIbHO pBBHblX COOTHOIUeHHBX. 

Pe3yjibTaTM aHajiH3a Mop<j)OJiorHHecxHx npH3HaxoB b Bbi6opxax H3 3 nonyjunjHH 
npHBeACHM Ha pnc. 1 — 4. Kax bhaho H3 AHarpaMMM pa36poca Ha pnc. 1, MHoroMepHoe 
mxajiHpoBaHHe no3BOJiaeT AOCTaTOHHO xoporno pa3AejiHTb R. majalis s. str., R. gorin¬ 
kensis h R. glabrifolia , b to BpeMB xax R. pratorum h R. cinnamomea var. pseudoalpina 
oxa3MBaiOTCfl b npeAejiax h3mchhhbocth R. glabrifolia. Ilpn 3tom ecjiH paccMaTpHBaTb 



Phc. 1 . Pe3yjibTaTbi MHoroMepHoro micajiHpoBaHHJi Bbi6opoK H3 3 nonyjnmHH Rosa majalis s. 1. no 25 Mop- 
(J)OjiorHHecKHM npH3HaKaM (cHMBOJibi Ha .awarpaMMe pa36poca cooTBeTCTByiOT bh^oboh npHHajuieacHOCTH 

o6pa3HOB). 

1 — R. majalis s. str., 2 — R. gorinkensis , 3 — R. glabrifolia , 4 — R. pratorum , 5 — R. cinnamomea var. pseudoalpina. 
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Phc. 2. To ace, hto Ha pnc. 1 (chmbojibi Ha anarpaMMe pa36poca cooTBeTCTByroT nonyjuiuHOHHOH npn- 

HaajieacHOCTH o6pa3ixoB). 

1 — nonyjiauHH M, 2 — nonyjwuHH V, 3 — nonyjiHUH* S. 



Phc. 3. Pe3yjibTaTbi MHoroMepHoro uiKajiHpoBaHHB Bbi6opoK H3 3 nonyjumHH Rosa majalis s. 1. no 18 Mop- 
(J)OJIOrHHeCKHM npH3HBKaM (6 npH3HBKOB OnyUieHHJI JIHCTbeB HCKJIIOHCHbl). 

Chmbojiu Ha awarpaMMe pa36poca cooTBeTCTBy kdt bhjioboh npHHaane>KHOCTH o6pa3uoB. 1 — R. majalis s. str., 2 — R. go- 
rinkensis, 3 — R. glabrifolia, 4 — R. pratorum, 5 — R. cinnamomea var. pseudoalpina. 
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Phc. 4. To ace, hto Ha pnc. 3 (chmbojibi Ha anarpaMMe pa36poca cootbctctbyiot nonyjwiuHOHHOH npn- 

HafljieacHOCTH o6pa3UOB). 

1 — nonyjiauHii M, 2 — nonyjiauHH V, 5 — nonyjiauHJi S. 

Te ace AaHHbie He c tohkh 3peHHB bhaoboh, a c tohkh 3peHH« nonyujnjHOHHOH npHHaA- 
jiokhocth OTAejibHbix o6pa3ijOB (pnc. 2), bhaho, hto nonyiwuHB M (MocKOBCKaa o6ji.) 
OTJiHnaeTCB ot nonyjraijHH H3 BojirorpaACKOH o6ji. (S h V). Pa3JiHneHHe AByx nocjieA- 
HHX HCB03M05KH0 H3-3a 3HaHHTeJlbHOTO IiepeKpblBaHHfl. OAHaKO eCJlH HCKJIIOHHTb H3 
aHajiH3a npH3HaKH, cBjnaHHbie c onymeHHeM jihctbcb npocTbiMH h )Kejie3HCTbiMH bo- 
jiocKaMH (npH3HaKH 8 — 13 b Ta6ji. 3), xapTHHa KapAHHajibHO mchbctcb (pnc. 3). 06jia- 
xa Bcex 4 bhaob OKa3biBaiOTCfl nojmocTbio nepeKpbiBaiomHMHCB, h pa3JiHHeHHe bhaob 

CTaHOBHTCB yTKQ HCB03M0)KHbIM. IIpH 3TOM OTJIHHHfl MOCKOBCKOH nOnyjDHJHH OT 2 BOJ1- 
rorpaACKHx Bee ace coxpaHBiOTCB (pnc. 4). 

ISSR-MapKHpoBaHHe tchomob R. majalis s. 1. H3 3 nonyjrauHH bbibbhjio b oGmen 
cjiohchocth 175 aMiuiHKOHOB, KOTopbie GbiJiH Hcnojib30BaHbi b AaJibHeHiueM aHajiH3e. 
Pe3yjibTa™ npjiMoro noAcneTa aMiuiHKOHOB jjjin OTAejibHbix nonyjunjHOHHbix h bh- 
AObmx Bbi6opoK npHBeAeHbi b Ta6ji. 5. IIoAaBJDnomee GojibiiiHHCTBO BbiBBjieHHbix 
aMiuiHKOHOB OKa3ajiHCb nojiHMop(J)HbiMH b npeAejiax BbiGopoK, t. e. MorjiH KaK npn- 


TABJ1MUA 5 

Hhcjio aMiuiHKOHOB b pa3Hbix Bbi6opKax 



M 

S 

V 

R. majalis s. str. 

R. gorinkensis 

R. glabrifolia 

R. pratorum 

Mhcjio H3y i ieHHbix o6pa3UOB 

15 

15 

15 

23 

8 

8 

5 

06mee hhcjio ISSR aMruiH- 
kohob b npeaejiax bm6opkh 

156 

156 

160 

169 

158 

155 

142 

nojiHMop4)Hbix b npeaejiax 
Bbl6opKH 

127 

134 

147 

153 

141 

130 

86 

CneuH(l)HHecKHx juju oxaejib- 

HblX Bbl6opOK 

4 

3 

6 

4 

0 

1 

0 
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Phc. 5. Pe3yjibTaTM MHoroMepHoro micaAHpoBaHHji Bbi6opoK m 3 nonyjwmHH Rosa majalis s. 1. no 175 
ISSR MapicepaM (chmbojim Ha AHarpaMMe pa36poca cooTBeTCTByiOT nonyjumHOHHOH npHHaAAeacHocTH 

o6pa3uoB). 

1 — nonyjumiM M ,2 — nonyjiauHH V, 3 — nonyjiamui S. 



Phc. 6. To ace, hto Ha pnc. 5 (chmboabi Ha AHarpaMMe pa36poca cooTBeTCTByiOT bhaoboh npHH bajicachocth 

o6pa3UOB). 

I — R. majalis s. str., 2 — R. gorinkensis, 3 — R. glabrifolia , 4 — R. pratorum, 5 — R. cinnamomea var. pseudoalpina. 


1698 



•'3- 


CQ 

2 - 

< 


> 

ON 

>“ 


10 



2 





001 


001 



SL 


> 



> 


> 


00 


> 


NO 

> 


00 


VO 

or 


CO 


oo 
oo “ 

(N 

OO 


oo 



CyTCTBOBaTb, TaK H OTCyTCTBOBaTb y 
OTAeJIbHbIX paCTeHHH B AaHHOH 
KOHKpeTHOH BbiGopKe. KaK BHAHO H3 
Ta6ji. 5, cneijH<j)HHecKHMH jinx R. ma- 
jalis s. str. (T.e. He BcrpenaiomHMHCfl 
y R. glabrifolia , R. gorinkensis hjih 
R. pratorum) 0Ka3ajiHCb tojibko 4 aM- 
njiHKOHa H3 169. Tojibko oahh cne- 

UH(J)HHeCKHH aMIlJlHKOH 6bIJl BbIBBJieH 

y R. glabrifolia , ay/?, gorinkensis h 
R. pratorum cneijH<j)HHecKHX aMnjiH- 
KOHOB He 6bIJ10 BbIBBJieHO BOBCe. BMe- 
CTe c TeM nonyjiauHH M, S, h V mohcho 
oxapaKTepH30BaTb cootbctctbchho 4, 
3 h 6 cneuH(J)HHecKHMH aMnjiHKOHa- 
mh. OAHaKo bo Bcex nepenHCJieHHbix 
cjiynaax cneuH<j)HHecKHe aMnjiHKOHbi 
0Ka3ajiHCb nojiHMop(J)HbiMH, T.e. npn- 
cyTCTByiomHMH AaJiexo He y Bcex 06- 
pa3A0B COOTBeTCTByiOmeH BblGopKH. 

Pe3yjibTaTbi MHoroMepHoro niKajiH- 
pOBaHM GHHapHOH MaTpHUbI npHCyT- 
CTBHB/OTCyTCTBHB aMnJIHKOHOB OAH- 
HaKOBOH ajihhm npeACTaBJieHbi Ha 
pnc. 5, 6. H3 AHarpaMMbi pa36poca Ha 
pHC. 5 BHAHO, HTO, HeCMOTpB Ha nOH- 
th nojiHoe OTcyTCTBHe cneAH(J)HHe- 
ckhx aMnjiHKOHOB, Bee 3 nonyjiBUHH 
R. majalis s. 1. BbmejunoTCfl AOCTaTOH- 
ho xoporno. Pa3JiHHeHHe ace OTAeJib- 
hmx bhaob b rpynne R. majalis s. 1. 
no pe3yjibTaTaM ISSR-MapKHpoBaHiw, 
HanpOTHB, 0Ka3bIBaeTC^ HCB03M0>KHbIM: 
Bee y3K0 noHHMaeMbie bhaw Haxo- 
ABTCB npaKTHHeCKH nOJIHOCTbK) B 
npeAejiax h3mchhhbocth y3K0 ace no- 
HHMaeMOH R. majalis (pnc. 6). Cxoa- 
Hyio KapTHHy noKa3biBaeT KJiacrep- 
HblH aHaJlH3 Tex 7 KC AaHHbIX MeTOAOM 
6jiH»caHmero CBB3biBaHH« (pnc. 7, 8). 
Ha nojiyneHHOM AepeBe nonyjumHfl M 
o6pa3yeT OTAejibHbiH miacTep, b to 
B peMfl KaK nonyjiBAHH S h V 0Ka3bi- 
BaiOTCB crpynnHpoBaHHbiMH b He- 
CKOJibKO coceAHHx Apyr c ApyroM 
KJiacTepoB. BMecTe c TeM GyrcTpen- 
aHajiH3 noKa3biBaeT KpaHHioio He- 
yCTOHHHBOCTb CTpyKTypbl 3T0T0 
peBa, GoJIbHIHHCTBO y3J10B KOTOpOTO 
HMeiOT noAAep»CKy MeHee 45 npoueH- 


1699 




1700 


Phc. 8. Pe3yjibTaTbi NJ aHajiH3a BbiOopoK H3 3 nonyjumHH Rosa majalis s. 1. ISSR MapicepaM. 

06o3HaHenHH TepMHHaribHbix rpynn cooTBCTCTByiOT bh^oboh npmia,HJie5KHOCTH o6pa3uoB. PEN — R. pendulina , AMB — R. amblyotis, MAJ — R. majalis s. str, GLA — R . glabrifolia, 

GOR — R. gorinkensis , PRA — R. pratonm, PSA — R. cinnamomea var. pseudoalpina. 



tob. CTonpoueHrayio noAAepacKy HMeiOT tojibko 2 6a3ajibHbix y3Jia, OTAejnnomHx 
HCCJieAyeMyK) Bbi6opicy ot BHeniHeil rpynnbi. KpoMe hhx noAAepacKy b 94 h 75 npoueH- 
tob HMeiOT 2 coceAHHx y3Jia, oG'beAHHHiomHx b HeGojibinoil miacTep o6pa3ijbi S2, S3 
h S4 h 6a3ajibHbiii y3eji HccjieAyeMoii rpynnbi (75 %). PacnpeaejieHHe bhaob H3 poact- 
Ba R. majalis Ha ashhom AepeBe hocht coBepmeHHO xaoraHecKHH xapaKTep (pnc. 8). 


OScyxcAeHHe 

ripoH3pacTaHHe 4 6jiH3KopoACTBeHHbix bhaob b cMeuiaHHbix nonyjiauHBx yace 
anpHopH HaBOAHT Ha pa3MbinuieHHB o tom, He HMeeM jih mbi 3Aecb acjio c BHyTpHBH- 
AOBblM nOJlHMOp<j)H3MOM. OAHaKO pe3yJIbTaTbI aHaJIH3a MOp<j)OJIOrHHeCKHX npH3HaKOB, 
npeACTaBJieHHbie Ha pnc. 1, Ha nepBbiil b3tjiba noATBepacAaiOT TOHKy 3peHH« (Ey3yHOBa, 
2001) o tom, hto R. majalis s. str., R. gorinkensis h R. glabrifolia MoryT paccMaTpn- 
BaTbCB KaK CaMOCTOBTeJlbHbie BHAbI, B TO BpeMB KaK R. pratorum H pa3HOBHAHOCTb 
R. cinnamomea var. pseudoalpina HaxoAflTca b npeAenax H3MChhhbocth nocjieAHero H3 
3THX 3 BHAOB. OAHaKO 60Jiee BHHMaTeJlbHMH aHaJIH3 nOKa3bIBaeT, HTO pa3JIHHHfl MOK- 
Ay R- majalis s. str., R. gorinkensis h R. glabrifolia cboaatcb HCKJiiOHHTejibHO k pa3JiH- 
hhbm b xapaKTepe onymeHHfl jihctbcb npocTMMH h )Kejie3HCTbiMH BOjiocKaMH. Hckjho- 
neHHe 3thx npH3HaKOB H3 aHajiH3a ACJiaeT nepeHHCJieHHbie bham HeoTjiHHHMbiMH Apyr 
ot Apyra (pnc. 2), npnneM TaKHe, HepeAKO (JmrypHpyiomHe b mnonax npH3HaKH, KaK 
ocTpoTa nHJibHaTOCTH Kpaa jmcra, a JiHHa h HajiHHHe )Kejie3HCToro onymeHHB Ha abcto- 
HOMCKax, (}>opMa njioAa h pa3Mepbi jihctbcb He no3BOJi)HOT Aaace nacraHHO AH<jxj>epeHijH- 
pOBaTb 3TH BHAbI. K aHaJIOTHHHblM BblBOABM Mbi npHUIJIH H paHee (UlaHItep, KjIHHKOBa, 
2000) npn aHajiH3e BHyTpHnonyjijnjHOHHOH h3mchhhbocth Mop<j>ojiorHHecKHx npH3Ha- 
kob y pacTeHHH, o6o3HaHeHHbix b AaHHOH cTaTbe KaK nonyjiauHB M. 

3tot pe3yjibTaT nojiHOCTbio noATBep)KAaeTC)i pe3yjibTaTaMH aHajiH3a nojiHMop- 
(J)H3Ma ISSR-MapKepoB, xapaKTepH3yiomHx pa3JiHHHfl MOKAy H3ynaeMbiMH pacTeHHBMH 
no CTpyKType hx reHOMa. 3Aecb He HaGjnoAaeTCB a a)Ke HaMexa Ha cymecTBOBaHHe xa- 
khx-jih6o otjihhhh MeacAy R. majalis s. str., R. gorinkensis h R. glabrifolia. HanporaB, 
AOCTaTOHHO OTHeTJIHBO BbWBJDHOTCfl pa3JIHHHB MOKAy reOipa<j)HHeCKH yAaJieHHbIMH 
nonyjwuHBMH, He3aBHCHMO ot Toro, xaxHMH MOp(J)OTHnaMH npeACTaBjieHa Ka^CAaa H3 
hhx. Bee 3to no3BOJi«eT H3 AByx c(J)opMyjiHpoBaHHbix b Hanajie HacTOBiuen cTaTbH rnno- 
Te3 BbiOpaTb BTopyio: R. majalis npeACTaBJiaeT co6oh eAHHbiil, mnpoKO pacnpocTpaHeH- 
hmh, nojiHMop(J)HbiH bha, H3MeHHHBbiH b OTHOineHHH xapaxrepa h CTeneHH onymemio- 
cth jiHCTbeB OTAejibHbix ero npeACTaBHTejien. HenojiHoe pa3AejieHHe nonyjwijHH npn 
aHajiH3e MOJieKyjmpHbix AaHHbix HHHyTb He nporaBopeHHT, ho, HanpOTHB, BnojiHe coot- 
BeTCTByeT TaKoil Tonxe 3peHH« — ecjiH 6m nonyjwijHH nojiHOCTbio h hctko OTAejiBJiHCb 
Apyr ot Apyra h xapaxTepH30BajiHCb HajiHHHeM MOHOMop<j)Hbix cneijH<j)HHecKHx aMnjiH- 
KOHOB, HX CJieAOBaJIO 6bl CKOpee CHHTaTb CaMOCTOflTeJIbHMMH KpnnTHHeCKHMH BHAaMH. 
06 3TOM )Ke TOBOpBT Hpe3BbIHaHHO HH3KHe 3HaHCHHfl 6yTCTpen-nOAAep)KKH B KJiaCTep- 
hom aHajiH3e. B to BpeMB KaK y3Jibi, OTAejiaiomHe HccneAyeMyio rpynny ot BHeniHeii 
(R. amblyotis h R. pendulina ), xapaKTepH3yiOTCB 100%-ii GyTCTpen-noAAep^cKoil, BHyT- 
peHHHe y3Jibi AepeBa hmciot noAAepacKy HH^ce 45 npoijeHTOB, a Aea y3Jia h BOBce He 
HMeiOT HHKaxoil noAAep»CKH. 3to roBopHT o tom, hto CTpyxTypa AepeBa noAAepacHBaeT- 
cb jiHinb oneHb He6ojibniHM hhcjiom HH<j>opMaTHBHbix npH3HaKOB, cjiynaiiHoe HCKjnone- 
HHe KOTopbix npn 6yTCTpen-aHajiH3e cpa3y ace npHBOAHT k ee HapymeHHio. BbicoKaa (75 
h 94 %) noAAep»CKa 2 y3JioB, 06'beAHHBiomHx b oahh KJiacTep o6pa3ijbi S2, S3 h S4, 
Taioxe HMeeT cBoe oGbBCHeHHe. Bee 3 o6pa3ua 6mjih coGpaHbi H3 oahoh, noHTH cnjiorn- 
hoh 3apocjiH R. majalis baojib njiaBHeil no Gepery cTapnijbi p. EpycnaHa Ha paccTOHHHH 
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okojio 10 m Apyr ot Apyra. BepoHrao, ohh npeACTaBjnnoT co6oh oahh kjioh hjih rpyn- 
ny 6jlH3KOpOACTBeHHbIX pacTeHHH. 

CjieAyeT Taxace otmcthtb, hto nojiHMop<j)H3M noAaBjnnomero GojibniHHCTBa bm- 
HBJieHHbix ISSR-MapKepoB (Ta6ji. 5) Aono jihhtcji bHO xapaKTepH3yeT R. majalis xax 
oGjiHrarao nepexpecTHOonbuiHeMbiH caMOHecoBMecTHMMH bha, noATBepacAan BbiBOAbi, 
CAejiaHHbie paHee Ha ocHOBaHHH 3KcnepHMeHTOB no caMOonbuieHHio h HexyceTBeHHO- 
My onbiJieHHio (Jicinska, 1975, 1976; IUaHuep, 2006; Schanzer, Vagina, 2007). BHyrpH- 

BHAOBOH nOJIHMOp(J)H3M y paCTCHHH C TaXOH CHCTeMOH pa3MHO)XeHHH npeACTaBJIHCT CO- 
6 oh BnojiHe oGmhhoc HBJieHHe. 

B AaHHon paGoTe mm He HCCJieAOBajiH cnettfiajibHO Bonpoc o bo 3 mo)xhoh rnGpHA- 
hoh (R. majalis X R. villosa) npnpoAe R. gorinkensis (U,BejieB, 1988; By3yHOBa h AP-, 
2002). BMecTe c tcm noAoGHoe 06'bHCHeHHe HajiHHHH )xejie3HCToro onymeHHH Ha jihctb- 
hx R. gorinkensis npeACTaBJiaeTCH HaM MajiOBepoHTHMM. B HameM HCCJieAOBaHHH 
R. gorinkensis He xapaxTepH3yeTCH hh oahhm cneijH<j)HHecxHM aMnjiHKOHOM ISSR 
(Ta6ji. 5), nero mohcho 6 mjio 6 m 05KHAan>, ecjiH 6 m OHa ACHCTBHTejibHO npeACTaBJiHJia 
co 6 oh Me^cceKUHOHHMH raGpHA- TeoperanecKH Taxaa rH6pHAH3aijHfl, Bepoarao, npeA- 
CTaBHMa. Xotb R. majalis hbjihctch AwnjiOHAOM (2n = 14), a R. villosa — TeTpanjion- 
AOM (2n = 28), nocneAHJifl, xax h Bee nponne bham cexuHH Caninae (DC) Ser., <j>opMH- 
pyeT b pe3yjibTaTe reTeporaMHoro Meikm ranjiOHAHyio nbnibuy (Blackburn, Harrison, 
1921; Tackholm, 1920, 1922; Klasterska, Natarajan, 1974a, b). Tax hto b pe3yjibTaTe 
cxpemHBaHHfl, b xoTopoM R. villosa BbiCTynana 6 m b xanecTBe AOHopa nbuibubi, motk- 
ho 6 mjio 6 m o^CHAaTb o6pa30BaHHe AunnoHAHoro (hjih ajuioTeTpannoHAHoro) noTOMCT- 
Ba. OAHaxo b GjiHHcaiimHx oxpecTHOCTHX nonyjwuHH MhV, rAe hbmh oGHapyaceHa 
R. gorinkensis , R. villosa He BCTpenaeTca. Eonee Toro, pe3yjibTaTM axcnepHMeHTajib- 
hmx cxpemnBaHHH Me»CAy BHAaMH cexuHH Caninae (Ritz, Wissemann, 2003) noxa3M- 
BaiOT, hto npH3HaxH onymeHHH jihctbcb HacjieAyiOTCfl b tbxhx cxpemHBaHHHx hcxjho- 
HHTejibHO MaTpoxjiHHHO. HaniH co6cTBeHHbie AaHHbie (Schanzer, Vagina, 2007) no 
npnpoAHOH cnoHTaHHOH rH6pHAH3aijHH Me»CAy R . canina L. h R. majalis b BojirorpaA- 
cxoh o 6 ji. CBHAeTejibCTByiOT o tom, hto nepeHOc nbuibijbi, bhahmo, 3HanHTejibHO name 
ocymecTBjiaeTCB b oGparaoM HanpaBJieHHH, ot R. majalis x BHAaM cexuHH Caninae , a 
He Hao6opoT. Ilpn 3 tom rnGpHAHoe noTOMCTBO no coBOxynHOcra npH3HaxoB oxa3bi- 
BaeTca npHHaAJie^camHM x cexuHH Caninae , h tojibxo cneuHajibHbie HCCJieAOBaHHH 
MoryT npoAeMOHCTpnpoBaTb ynacrae b ni6pHAH3auHH R. majalis . BMecTe c TeM bo- 
npoc o cymecTBOBaHHH HHTporpeccHBHOH rn6pHAH3auHH Me)XAy R . majalis h BHAa¬ 
MH cexuHH Caninae b oGjiacra nepexpbiBaHHH hx apeajiOB h o thGphahoh npnpoAe 
R. gorinkensis , b hbcthocth, noxa ocTaeTCH otxpmtmm h TpeGyeT AonojiHHTejibHoro 
HCCJieAOBaHHH. 

B 3axjnoHeHHe mohcho cxa3aTb, hto npeACTaBjieHHe o R. majalis xax o cahhom, 
ho Hpe3BbinaHHO nojiHMop<j)HOM BHAe, BOBce He hobo. OaxTHnecxH HMeHHO Tax ee 
oxapaxTepH30Baji Kapji Ahtoh Menep b cBoen (J>yHAaMeHTajibHOH pa6oTe, nocBH- 
meHHOH BHAaM cexuHH Cinnamomeae (Meyer, 1847 : 21): «Haec species, per totum 
fer Imperium Rossicum, praesertim vero in ejus parte europaea late disseminate, varieta- 
tibus feracissima est; sed omnes notae, quibus hae varietates (vel subspecies) inter se 
differunt, inconstantes sunt et transitus ubique observantur» (3 tot bha, uinpoxo pac- 
npocTpaHeHHMH nonra no Been Pocchhcxoh HMnepHH, ocoGemio no ee eBponencxon 
HaCTH, Hpe3BbIHaHHO H3MCHHHB*, HO BCe npH3HaXH, XOTOpbIMH 3TH pa3HOBHAHOCTH (hjih 
noABHAM) Me)XAy co6oh pa3JiHnaiOTCH, HenocTOHHHM h BciOAy HaGjnoAaiOTCfl nepe- 
xoam)». 
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SUMMARY 

Rosa majalis s. 1. is widely distributed in Eurasia, being usually subdivided in E Europe into four 
narrowly treated species, R. majalis s. str., R. glabrifolia , R. gorinkensis, and R. pratorum. These spe¬ 
cies are mostly differentiated by characters of presence / absence of hairs and glands on lower leaf sur¬ 
face. To test their status we have analysed samples from three large mixed populations from Moscow 
Region (M population) and Volgograd Region (S and V populations) of Russia. All the four species 
occur there simultaneously in different combinations. Twenty five qualitative and quantitative mor- 
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phological characters and 175 ISSR (Inter Simple Sequence Repeat) markers were analysed separa¬ 
tely using non-metric multidimensional scaling and neighbor-joining methods. The results suggest 
that R. majalis s. str., R. gorinkensis , and R. glabrifolia can be distinguished on morphological grounds 
by 6 characters of leaf pubescence and glands presence only. All the other morphological characters 
of leaf shape and dentation, fruit shape, pedicel and sepal glandulous hairiness, etc. do not correlate 
with them and are useless to discriminate between these taxa. Moreover, we failed finding any correla¬ 
tion between the types of leaf pubescence and genomic variation of ISSR bands. On the contrary, ISSR 
band distributions suggest the existence of the three populations studied as separate geographical enti¬ 
ties, thus implying treating of R. majalis as a single polymorphic species. R. gorinkensis , R. glabrifolia , 
and R. pratorum are to be reduced to its synonyms. The hypothesis of a hybrid (R. majalis X R. villosa) 
origin of R. gorinkensis (Tzvelev, 1988) possessing glands on the lower leaf surface is not suppor¬ 
ted either. 


y JXK 581.9 : 582.475.2 Eot. acypH., 2008 r., t. 93, JVb 11 
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O IIPOH3PACTAHHH PICEA OBOVATA {PINACEAE) 

B EACCEHHE PEKH KOTYH 

(CEBEPO-BOCTOK CPEflHECHEHPCKOrO IUIOCKOrOPBH) 

E. B. POSPELOVA, S. E.PANKEVICZ, I. N. POSPELOV. 

ON THE DISTRIBUTION OF PICEA OBOVATA ( PINACEAE) IN THE KOTUY RIVER BASIN 
(NORTH-EASTERN CENTRAL SIBERIAN PLATEAU) 

1 TocyaapcTBeHHbiH npHpoflHbin 6Hoc<j>epHbiH 3anoBe,aHHK «TafiMbipcKHH» 

647460 c/noc. XaTaHra, KpacHoapcKHH xpafi, yji. CoBeTCKaH, 18 
E-mail: pamassia@mail.ru 
2 HHCTHTyr npo6jieM oKOJiorHH h 3bojhouhh PAH 
119071 MocKBa, JIchhhckhh npocneKT, 33 
E-mail: taimyr@orc.ru 
FIocTynHJia 21.02.2008 

npHBOfljrrcji CBe,aeHHJi o npoH3pacTaHHH ejin ch6hpckoh b MajiOHCCjieflOBaHHOM pafioHe AHa6apcicoro 
njiaTO b cpezmeM h hhhchcm TeneHHH p. KoTyfixaH h hhhchcm TeneHHH p. KoTyfi. YTOHHeH apeaji BH,aa Ha ce- 
BepHOM npeziene ero pacnpocTpaHCHHH b CpeflHefi Ch6hph. 

KjnoneBbie cjioBa: enb cnGHpcicaji, apeajibi apeBecHbix nopoa. 

Ejib, cnGnpcKaa ( Picea obovata Ledeb.) — OAHa H3 ochobhbix jiecoo6pa3yiomHx 
nopoA ChGhph h ceBepa eBponeficKOH nacra Pocchh, rAe OHa npoABHraeTca ao rpa- 
HHUbi Jieca, o6pa3ya HanGo-iiee ceBepHbie jiecHbie MaccHBbi b jiecoTyHApe. ITo HMeio- 
iahmcb b jiHTepaType cBeAeHHBM, b chGhpckoh ApKTHKe OHa pacnpocrpaHeHa ao Ehh- 
cea, a k Bocroicy ot 3toh peKH ceBepHaa rpaHHua ee pacnpocTpaHeHH* pe3xo yxoAHT 
Ha ior (TojiManeB, 1960). Ha njiaTO IlyTopaHa ejib yxa3aHa tojibko a™ ioro-3anaAa, Han- 
6ojiee BOCTOHHbie tohkh — BepxoBba p. TeMGeHHH h 03. HaKuiHHrAa (Ojiopa IlyTopa- 
Ha, 1976). 3Aecb ejib corocnoACTByeT c jiHCTBeHHHijeH b BepxHew nacra jiecHoro noaca 
(400—500 m HaA yp. m.), hto cooTBeTCTByeT BbicoTaM c GjiaronpHBTHbiMH TeMnepa- 
TypHbiMH HHBepcHBMH b ycjioBrax noBbiuieHHB KOHTHHeHTajibHOcra KJiHMaTa (KyBaeB, 
1980). B pacnojiOHceHHoii BOCTOHHee BbicoKoropHofi nacra njiaTO (BepxoBb* p. KoTyfi 
b paiiOHe 03ep XapnHna, ^lonxyH, HHpHHrAa h ap) ejib OTcy TCTBy eT (Mhpohchko h Ap., 
1971). B MOHorpa<j)HHecKOH paGoTe E. T. EoGpoBa (1978) npHBeAeHa xapTa pacnpo- 
CTpaHeHHB P. obovata , Ha KOTopofi Taxace OHa He yxa3aHa ajib Been boctohhoh nac- 
th Gacceima pex KoTyfi h XaTaHra. B Gojiee no3AHHx paGoTax (Kopona4HHCKHH,1983; 
KoponanHHCKHH, BcTOBcicaa, 2002) npHBeAeHa xapTa apeana ejiH chGhpckoh, Ha koto- 
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TpaHHua pacnpocTpaHeHHH ejiH ch6hpckoh I — no: Eo6poB, 1978, II — no: KoponanHHCKHH, 1983, 
III — ynacTKH npoH3pacTaHHji ejin ch6hpckoh no peicaM KoTyfiicaH h KoTyfi (aaHHbie 2007 r.). 

1 — p. Hjibfl, 4 km Bbirne ycTbfl; 2 — HH30Bbfl p. KoTyHKaH, HH>Ke ycTba p. CoHa-IOpKx (onpocHbie aaHHbie); 3 — p. Ko- 
TyHKaH, npaBbiii 6eper, 9 km Bbiuie ycTbfl; 4 — p. KoTyfixaH, npaBbifi 6eper, 1— 2 km Bbirne ycTba; 5 — p. KoTyfi, npaBbifi 
6eper, 10 km Bbirne ycn»5i p. KoTyfixaH; 6 — p. Xcnyfi, npaBbifi 6eper, 18 km Bbiuie ycTba p. KoTyfixaH; 7 — p. Koiyfi, 
ycTbe pyn. YpiOHr-Tac-IOpHx; 8 — p. KoTyfi, 1 -k Teppaca, 3a6poiueHHaa reoiiorHHecKaa 6a3a HanpoTHB yen** p. KbiHflbiH; 
9 — p. KoTyfi, K»KHa5i nacTb ypoHHiua Kbicbui-Xaji, npaBbifi 6eper; 10 — p. Kcvryfi, JieBbifi 6eper, ycTbe p. IloTOKafi; 
111 — p. KoTyfi, ypoHHiue «KanKaH», HH)Ke noc. XaflK (onpocHbie xiaHHbie). 


poH oh 3axBaTbiBaeT Taxace BepxoBb* p. AHaGap h Ha ninpoTe 70° BbiABHraeTca Ha 3anaA 
no p. KoTyihcaH nonra ao p. KoTyfi (npHMepHO ao ycTba p. Hjibb), ho BAOJib caMoro 
KoTya ejib He yxa3aHa (cm. pncyHOx). EoTaHHKaMH 3 tot paHOH npaxTHnecxH He Hccjie- 
AOBaH, h cBeACHHB o ero (jmope h pacraTejibHocra b jiHTepaType OTcyTCTByiOT* hmciot- 
cb AaHHbie TOJibKO no TeppHTopnajibHO aobojibho 6jiH3KOMy paHOHy ceBepo-3anaAHOH 
^xyTHH, Gacceima p. /(ajiAbiH (ConaBa, 1957; JlyxHHeBa, 1963). CneAyeT otmcthtb, hto 
pacTHTejibHOCTb 3Toro paiiOHa, cyAfl no ee onncaHHio b 3thx paGoTax, oneHb 6jiH3Ka 
k paiiOHy ceBepa h 3anaAa AHaGapcxoro MaccHBa, oGcjieAOBaHHOMy HaMH. 

B xoAe (JiJiopHCTHHecKoro HCCJieAOBaHH* ceBepHOH Hacra Gacceima p. KoTyn, 
BKjnonaB ceBep AHaGapcxoro nnaTO, npoBOAHBineroca b 2007 r., HaMH Gmjio oGHa- 
pyaceHO Hecxojibxo MecTOHaxoacAeHHH ejiH chGhpcxoh, npnneM xax OTAejibHbix ac- 
peBbeB, Tax h aobojibho rycTbix ee HacaacAeHHH. HaMH Gbijih oGcjieAOBaHbi AOJiHHa 
p. KoTyHxaH h npHneraiomne x Hen ynacTXH ot ee cpeAHero TeHemw b npeAenax AHa- 


2 BoTaHHHecKHft jKypHan, N° 11, 2008 r. 


1705 






6apcicoro mma (cpeAHee TeneHHe p. BiopGiop) ao BnaAeHH# b p. KoTyw, Aanee AOJiHHa 
h npHJieraiomHe ckjiohm p. KoTyn ot ynacTKa, pacnojiOHcemioro b 20 km Bbirne ycTta 
p. KoTyHKaH, KpynHoro npaBoro npHTOKa p. KoTyw, ao ee hh30bhh. Mohcho CKa3aTb, 
HTO B HH30BbflX p. KOTyHKaH, a TaiOKe B CpeAHeM H OTHaCTH HH^CHCM TeneHHH p. Ko- 
Tyii ejib BCTpenaeTCfl aobojibho iioctohhho, xoth OTHOCHTejibHO rycTbie Haca^KAeHHH 
o6pa3yeT tojibko Ha oneHb HeGojibnmx miomaAflx. Bee tohkh, r^e ejib 6buia BCTpeneHa 
b xoAe MapmpyTa hjih yKa3aHa pecnoimeHTaMH b xoAe onpoca, o6o3HaneHbi Ha pn- 
cyHKe. 

Baojib p. KoTyHKaH Ha khcjimx nopoAax apxeiicKoro B03pacTa, cjiaraiomHx AHa- 
GapcKHH iaht, ejib He BCTpeneHa hhtac (xota Ha AHrapyeMOH KapTe H. K). Kopona- 
HHHCKoro 3 tot ynacTOK HaxoAHTca b rpaHHuax apeajia) BnjiOTb ao ycTba p. Hjiwi, r^e 
KopeHHbie nopoAbi y)Ke npeACTaBjieHbi npenMymecTBeHHO H3BecTH3iKaMH. 3Aecb, Ha 
npaBOM 6epery 3 toh peKH, b hh^khcm TeneHHH BnepBbie 3a BpeMH MapmpyTa Gmjio oGHa- 
py)KeHO HecKOJibKO AepeBbeB ejiH, npnneM oaho H3 hhx hmcjio BbicoTy 6ojiee 15 m h AHa- 
MeTp cTBOJia y ocHOBaHHa okojio 50 cm; Bee AepeBba ycneniHO njiOAOHOCHjiH, OTMene- 
ho ceMeHHoe B03o6HOBJieHHe — hcckojibko 3K3eMnjwpoB MOJiOAbix ejioneK. Ejih pa- 
cTyT Ha KpyTOM ciciOHe k peKe ioro-3anaAHOH 3Kcno3HUHH, cpeAH aobojibho rycToro 
jiHCTBeHHHHHoro (Larix gmelinii) HacaacAeHHfl, c noAJiecKOM H3 ojibxoBHHKa, epHH- 
kob (Betula exilis, B. fruticosa), pe)Ke MOHOKeBejibHHKa (Juniperus sibirica); b hh^khcm 
apyce HanGojiee oGnjibHM Arctous alpina, Ledum palustre, nonra crnioniHOH no- 
KpoB o6pa3yiOT 3ejieHbie mxh. IIohbm MajioMomHbi, MecTaMH hmciotch BbixoAbi tojio- 
ro meGHfl. Bbirne no CKJiOHy BcrpenaiOTCfl (J)parMeHTbi ocTenHeHHbix TpaBHHbix rpyn- 
nHpOBOK. 

HH)Ke no TeneHHK) p. KoTyHKaH ejiH b aojihhc peKH mm He OTMenajiH, xoth no cBeAe- 
hh5im reonoroB, eAHHHHHbie AepeBbfl Ha KpyTOM ckjiohc npaBoro 6epera HHorAa BCTpe- 
HaiOTca. Ho b HH30Bb5ix 3toh peKH rpynnbi ejien nocTOAHHO nonaAaiOTca Ha hhcojihpo- 
BaHHbix cKJiOHax, npeHMymecTBeHHO KpyTbix h KaMeHHCTMx, KaK npaBHjio, b hx Bepx- 
Hen Tpera. MaccoBoe pacnpocTpaHeHHe ejiH no p. KoTyHKaH HaHHHaeTca ot 1-ro CHH3y 
nopora Ha Hen, b 9.5 km ot ycTwi. 3Aecb aobojibho MHoroHHCJieHHbie rpynnbi AepeBbeB 
OTMeneHbl Ha KaMeHHCTOM CKJIOHe K»KHOH 3KCn03HAHH, CJIO)KeHHOM H3BeCTH5IKaMH 
HH»CHeKeM6pHHCKoro B03pacTa. riojiocbi ejien 10— 15 m bmc. cnycKaiOTca ot BepuiHHbi 
cKjiOHa noHTH ao aojihhm peKH, nepeAyacb c ocTenHeHHMMH jiy^caHKaMH (Poa glauca, 
Ptilagrostis mongholica, Pulsatilla flavescens, Thesium refractum, Phlojodicarpus vil- 
losus ), MecTaMH 3aKycTapeHHMMH Betula fruticosa h Juniperus sibirica. IIoa caMHMH 
AepeBb^MH pa3BHT moxoboh noKpoB c npHMecbK) jiHinaHHHKOB. ^anee ao caMoro ycTba 
peKH OTAejibHbie AepeBbH ejiH hjih hx HeGojibinne rpynnbi nocToamio npHcyrcTByioT 
b BepxHen Hacra cmiOHa KpyToro h CKajiHCToro npaBoro 6epera, cpeAH moxobmx h jih- 
HiaHHHKOBO-MOXOBMX JIHCTBCHHHHHHKOB. 

HO npHAOJIHHHbIM CKJIOHaM p. KOTyH, CJI05KCHHMM H3BeCTHHKaMH, BblUie yCTbfl 
p. KoTyHKaH, rpynnbi ejm ot 3—5 AepeBbeB ao aobojibho MHoroHHCJieHHbix HacaacAe- 
hhh BCTpeneHbi HaMH Ha npOTJDKeHHH nepBbix 15—20 km BBepx no peKe, name no npa- 
BOMy Gepery. Oaho H3 HanGojiee MHoroHHCJieHHbix Haca^CAeHHH oGcjieAOBaHO b 15 km 
B birne ycTbfl p. KoTyHKaH, b cpeAHen nacra KpyToro CKjiOHa 3anaAHOH 3Kcno3HUHH, noA 
OTBecHbiMH cKajiaMH. flpeBocTOH cocTaBJieH ejibio c HeGojibinoH npHMecbio jihctbch- 
hham, b noAJiecKe peAKHH KycTapHHK (b ochobhom Salix jenisseensis ), HHHce — pac- 
CeHHHbie KyCTHKH MO)K)KeBeJIbHHKa H TOJiyGHKH. IIOBepXHOCTb HaCTHHHO npeACTaBJIfleT 
C060H TOJIblH H3BeCTH5IKOBbIH meGeHb, MeCTaMH C KypTHHaMH 3JiaKOB H pa3HOTpaBbH 
(Limnas malyschevii , Dendranthema mongolicum, Artemisia sericea, Astragalus alpi- 
nus ), Ha MeHee KpyTbix ynacncax CKjiOHa h Ha ero ycTynax pa3BHT moxoboh noKpoB, 
3Aecb TaioKe oGmhhm KypTHHbi ApwaAM, rojiyGHKH, Gojiee oGhjich MO>K>KeBejibHHK, 06- 
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pa 3 yiomHH HHorAa rycrae 3apocjiH, Rhododendron adamsii , Betula fruticosa. Hacaac- 
fleHHe pa3H0B03pacTH0e: iiomhmo B3pocjibix AepeBbeB MHoro mojioabix, aobojibho mho- 
ro noApocTa, Ha MHornx AepeBbax o6HJibHbi uihuikh. 

Hnace ycTbB p. KoTyHKaH ejib CTaHOBHTca 6ojiee peAKoii, ho OTAejibHbie AepeBbfl 
nona^aiOTCB. Tax, HecKOJibKo ejieii 6bmo BCTpeneHO HanpOTHB ycTba p. Kbihabih, no 
npaBOMy 6epery, b hhhchch nacra CKJiOHa, cpeAH ojibxoBO-MOxoBoro jiHCTBeHHHHHHKa, 
a Taxace Ha ycTynax cxaji ypoHHma KbicbiJi-Xaa, b 16 km HHace ycTba KbiHAbma, Tax- 
)xe no npaBOMy 6epery, Ha cxjiOHe 3anaAHOH 3xcno3HUHH, cjiokchhom H3BecTH5ncaMH 
npoTepo30HCKoro B03pacTa. Hecxojibxo mojioabix ejieii OTMeneHO Ha Teppacax p. Ko- 
Tya. Ha xpyTbix cxjioHax 3Aecb BCTpenaiOTCJi OTAejibHbie AepeBbJi, Ha ycTynax b hhhc- 
Hen nacra — He6ojibume rpynnw ejien, MecTaMH c noAJiecxoM H3 Betula fruticosa , c 
Carex alba h ApyrHMH xcepo(J)HJibHbiMH rpaMHHOHAaMH b TpaBJiHOM apyce, OTMeneHO 
ceMeHHoe B03o6HOBJieHHe, a Taxace BereTaraBHaa nopocjib H3 bctbch ynaBHinx Ae- 
peBbeB. 

HanGojiee ceBepHoe o6cjieAOBaHHoe hbmh MecTOHaxoxACHHe — rpynna AepeBbeB 
eJiH b ycTbe p. noTOxan (71°02' c. in., 102° 19' b. a ), no jieBOMy 6epery p. KoTyn, Ha 

HH3KOH Teppace. 3AeCb eJIH BKpanJieHbl B MOXOBOH JIHCTBeHHHHHHK, C AOBOJIBHO Bbl- 
cokhmh xycTaMH Salix jenisseensis h S. pyrolifolia\ AepeBMi 5—6 (ao 14) m bbic. yrae- 
TeHbi, nocxojibxy hact HHTeHCHBHoe 3a6ojiaHHBaHHe ynacTxa, ho hihhikh hmciotcb 
non™ Ha Bcex; TeM He MeHee B03o6HOBJieHHJi nonra HeT. CeBepHee mm ejin He BHAe- 
jih, xotb no CBeAeHHAM MecTHbix HorrejieH, OHa eAHHHHHO BCTpenaeTCH no bmcokhm 
6eperaM p. KoTyn b panoHe Tax Ha3biBaeMon «Tpy6bi KoTyji», mnxe noc. Kajix, rAe 
pexa npope3aeT xopeHHbie TpannoBbie nopoAM h 6epera ee cxanbHbie (npHMepHO 
71°33'c. m.). 

Hcxoa^ H3 npoBeAeHHbix Ha6jnoAeHHH, mohcho npeAnojio)XHTb, hto Ha BOCToxe njia- 
to IlyTopaHa h npnjieraiomHX ynacTKOB Sacceima p. KoTyn (KoTyncxoe njiaTO no 
IO. n. IIapMy3HHy, 1964) ejib cH6Hpcxaji BCTpenaeTCJi aobojibho peryjwpHO, h ceBepHaa 
rpaHHAa ee pacnpocrpaHeHHJi Ha ynacTxe Me)KAy pexaMH Ehhcch h JleHa npoxoAHT 
HHane, neM yxa3biBaeTCJi b jiHTepaTypHbix HCTOHHHxax. IIo Been bhahmocth, baojib 
p. KoTyn OHa noAHHMaeTca ot ycTBJi p. Monepo (ceBepHbin npeAen corjiacHo ahth- 
pyeMbiM xapTaM) ao BMXoAa ero aojihhm H3 rop. Ha khcjimx nopoAax AHa6apcxoro 
lAHTa, no HauiHM Ha6jnoAeHHJiM, OHa OTcyTCTByeT, nojiBjnijicb jihuib Ha xap6oHaTHbix 
nopoAax HH5KHexeM6pHHcxoro B03pacTa rutkc ycTbfl p. Hjibji. Kax npaBHJio, 3Aecb Han- 
6ojiee (oTHOCHTejibHo) rycTbie Haca)KAeHM OHa o6pa3yeT b BepxHeH nacTH HHcojrapo- 
bbhhbix ckjiohob K)ro-3anaAHbix h 3anaAHbix 3xcno3HijHH. ^BHoe npeAnoHTeHHe H3Be- 
cTHHKOBbix cy6cTpaTOB, xoTopoe ejib o6Hapy)KHBaeT b oScjieAOBaHHOM panoHe, co- 
rjiacyeTCH c AaHHbiMH no SaccenHy p. ^anAMH, pacnojioxeHHOMy x loro-BocTOxy ot 
6accenHa p. KoTynxaH (ConaBa, 1957; JlyxHneBa, 1963). TaM ejiOBO-jiHCTBeHHHHHbie 
jieca npHyponeHbi He tojibko k penHbiM TeppacaM, ho h k xap6oHaTHMM nopoAaM Ha 
MOKAypeHbHX, npHHeM no3HijHH ejiH ycHJiHBaiOTCJi hmchho TaM, rAe 3th nopoAM jioxaT 
b HenocpeACTBeHHon 6jih3octh k ahcbhoh noBepxHocTH. npHBeAeHHoe A. H. JlyxH- 
neBOH (1963 : 103) onncaHHe jiHmaHHHKOBO-xycTapHHHXOBoro ejioBo-jiHCTBeHHHHHoro 
jieca c Juniperus sibirica bo mhotom cxoaho c BCTpeneHHBiM hbmh (|>parMeHTO m jihct- 
BeHHHHHO-enoBoro Jieca Ha cxjiOHe x p. KoTyn (JN 2 6 Ha pHcyHxe), ho y Hac HH)xe co- 
MKHyTOCTB ApeBOCTo^ h Bbmie ynacTHe mxob b HanoHBeHHOM noxpoBe. Ho Bee cahhhh- 
Hbie rpynnbi AepeBbeB, BCTpeneHHbie b aojihhc — ycTbe p. Kbihabih, p. noTOxan, Me- 
cTaMH no HH3KHM TeppacaM p. KoTyn (JN2 JN2 7,8,10 Ha pHcyHxe), exopee Bcero, hmciot 
pejiHKTOBbiH xapaxTep. B. B. ConaBa (1957) cwraeT ejib Ha ceBepe CpeAHecnGnpcxoro 
njiaTO pejiHKTOM AOJieAHHKOBoro BpeMeHH, xorAa TeMHOXBOHHa^ Tanra 6bma ninpoxo 
pacnpocTpaHeHa Ha ero TeppHTopHH, coxpaHHBuiHMCB b ycjioBMx cypoBoro KJiHMaTa Ha 
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Kap6oHaTHbix nopoAax, no-BHAHMOMy, b cHJiy hx 6ojiee bbicokoh TennonpoBOAHOcra h 
xopomew nporpeBaeMOcra, oco6chho Ha CKJiOHax 6naronpHflTHbix 3Kcno3HijHH. Ha He- 
Kap6oHaTHbix nopoAax ee BoccTaHOBJieHHio npenATCTByiOT, b hbcthocth, nacTbie Jiec- 
Hbie noacapbi, nocjie KOTopbix TeppHTopira 3acejweTCH 6onee GwcTpopacTymeii jihct- 
bchhhijch (JlyKHneBa, 1963). Bo3mo)kho, hto OTcyTCTBHe ejiH Ha lore njiaTO nyropaHa 
MO)KHO 06'bflCHHTb HMeHHO OTCyTCTBHCM TaM Kap60HaTHbIX nopOA Ha <j)OHe yCHJieHHB 
KOHTHHeHTaJIbHOCTH KJIHMaTa. 

Mbi npeAnojiaraeM, hto ejib pacnpocTpaHHJiacb (h, cxopee Bcero, npoAonacaeT pac- 
npocTpaH5m>ca) no AOAHHaM TeKymnx c iora pex (Hjiba, KoTyn, cxopee Bcero OHa ecTb 
h no AOJiHHe p. J\yKorjxyKO, He o6cjieAOBaHHOH HaMH), ho Be3Ae npHyponeHa k npHAO- 
JlHHHblM CKJIOHaM H BpflA AH BbIXOAHT Ha BbICOKHe BOAOpa3AeAbI. IIpoH3pacTaHHe ee Ha 
TeppHTOpHH caMoro AHaGapcKoro mma noA GojibniHM BonpocoM, AOCTOBepHbix Haxo- 
AOK ee TaM He HMeeTca. K TOMy ace h K»KHee, Ha OneHeKCKO-BHJiiOHCKOM njiaTO, Ha He- 
KapGoHaTHbix nopoAax, ejib He o6pa3yeT rycTbix CKonjieHHH, a Ha Tpannax He BCTpe- 
naeTCB BOoGme (JlyKHneBa, 1963). no bc eft bhahmocth, b panoHe AHaGapcKoro Maccn- 
Ba ceBepHaa rpaHHua pacnpocrpaHeHHA ejiH AonacHa npoBOAHTbca hcckojibko K»KHee, 
neM Ha AHTHpoBaHHbix KapTax (KoponanHHCKHH, 1983; KoponanHHCKHH, BcTOBCKaa, 
2002), npHMepHO no aojihhc p. Boji. KyoHaMKH, ao 30hbi BbixoAa Ha noBepxHOCTb 
apxeiicKHx nopoA, ho b to tkc BpCMA h 3anaAHee, 3axBaTbiBaa AOJiHHy h npHAOJiHHHwe 
CKJiOHbi p. KoTyii no KpaHHen Mepe ao 71° c. m. 
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SUMMARY 

Data are presented on the occurrence of Picea obovata in the less explored area of Anabar Plateau 
in the middle and lower course of the Kotuykan River and the lower Kotuy River. The data allow to 
improve the species range at the northern limit of its distribution in the Central Siberia. 
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OicoHHaTejibHBiH BapnaHT nojiyneH 23.04.2008 

BoccTaHOBJieH bujx Zelkova takahashii ( Ulmaceae ), KOTopbifi paHee 6 biji bkjhohch b Z. kushiroen¬ 
sis s. 1.; ero Haxoaica bo «<J)jiope 6ojioTHoro HOcopora» ropw KHHH-KepHiu 3aficaHCKOH BnaflHHbi (Boc- 
tohhmh Ka3axcTaH) cTaJia nepBofi juw IJeHTpajibHOH A3HH. npwBefleHO oimcaHHe h H3o6pa)KeHHe Z. ta¬ 
kahashii, a Taicxce cpaBHeHne c HcxonaeMbiM h coBpeMeHHbiMH 6 jih3khmh BHjiaMH. 

KjnoneBbie cjiOBa: Zelkova, 3oueH, Ka3axcTaH, 3aucaHCKaji BnajWHa, najieoboTaHHKa. 

Poa Zelkova Spach, pacnpocTpaHeHHbiH b cocTaBe TperaHHbix TenjioyMepeHHbix 
h cyGTponHnecKHX <j)jiop HaHHHaa c naneoijeHa b A3hh, a c ojiHroijeHa — b EBpone 
h Ha 3anaAe CLUA, b HacToamee BpCMH npeACTaBjieH 6 pejiHKTOBbiMH bhaumh, H3 xo- 
Topbix 3 npoH3pacTaiOT b ^iiohhh h Kmae, 1 — b 3aKaBKa3be h ceBepHOM HpaHe, 
a 2 — b Boctohhom CpeAH3eMHOMOpbe. Zelkova xapaxTepH3yeTCJi ahmop<J)H3mom 
jiHCTbeB — Ha reHeparaBHbix noGerax ohh Mejibne, hmciot MeHbmee hhcjio bto- 
pHHHblX 5KHJ10K H HaCTO OTJIHHaiOTCJI no <j)OpMe OT TaKOBbIX Ha BereTaTHBHbIX no- 
6erax. 

B 1954 r. S. Oishi h K. Huzioka onncajiH H3 BepxHero aoueHa yrojibHoro nojia 
Kyninpo Ha o-Be XoxxaHAO Zelkova tibae Oishi et Huz., Z. takahashi Oishi et Huz. h 
Z. kushiroensis Oishi et Huz. nepBbie ab a BHAa oneHb cxoahbi Me)XAy coGoh h 3a- 
MeTHO OTJIHHaiOTCH OT nOCJieAHeTO MeHblHHM XOJIHHeCTBOM BTOpHHHbIX 5XHJIOX, HaJIH- 
HHeM KpynHbix OKpyrjibix 3y6uoB h 3axpymeHHOH HeornmyTOH BepxymxoH, a Z. ta¬ 
kahashii HMeeT Gojiee KpynHbie 3y6ijbi 6e3 octphji Ha BepuiHHe (Oishi, Huzioka, l.c., 
PI. 15, fig. 8). nocjieAHee otjihhhc Hejib3Ji oGehckhtb BbimeynoMJiHyTbiM ahmop<J)H3- 
mom JiHCTbeB, Tax xax b npeAejiax oahoto BHAa jihctbh Ha pa3Hbix noGerax MoryT pa3- 
jinnaTbCH pa3MepaMH h (jiopMOH, coxpaHjw npn 3 tom cxoactbo no <j>opMe BepxymxH. 
HecMOTpa Ha 3 to, T. Tanai (1970) oG'beAHHHJi Bee Tpn BHAa b oAHy nojiHMopcjmyio 
Z. kushiroensis s. 1., BcneACTBHe Hero x Hen othochjih HaxoAKH, xapaxTepH3yiomHe- 
Cfl CaMOH pa3HOH (JlOpMOH 3y6lJOB H BepxyiUXH, H pa3JIHHHbIM HHCJIOM BTOpHHHbIX 
5XHJIOX. 

HaM npeACTaBJiaeTCH uejiecoo6pa3HbiM BoccTaHOBJieHHe BHAa Z. takahashii. K He- 
My Mbi othochm jiHCTbH c xpynHbiMH uiHpoxHMH oxpyrjibiMH 3y6ljaMH, XOTJI GbI Ha na- 

CTH JIHCTOBOH nJiaCTHHXH, BTOpHHHbIMH HCHJIXaMH B HHCJie 6 -7 nap H HeOTTHHyTOH 

BepxymxoH, oxaHHHBaiomeHCfl 3y6ijOM, no pa3Mepy nonra He OTJiHHaioiUHMCH ot 
ocTajibHbix. B xoAe HCCJieAOBamui n03AHe30ijeH0B0H (jmopbi 3aiicaHcxoH BnaAHHbi 
BocTOHHoro Ka3axcTaHa 3 tot bha Gmji onpeAejieH hbmh b xojuiexijHH «<j)jiopa Gojiot- 
Horo HOcopora» H3 ropbi KHHH-KepHiu. Mbi nojiaraeM, hto x HeMy ace othochtch h 
jiHCTbfl c oxpyrjibiMH 3y6uaMH H3 Gojiee mojioaoh n03AHe30ueH0B0H <«jmopbi BacHJieH- 
xo» ropbi KHHH-KepHHi. Hnace a aeTca ACTajibHoe onncaHHe BHAa. 


1709 



CeM. ULMACEAE 


Zelkova takahashii Oishi et Huzioka 


Ta6ji. I, 1—6, II, 1—5, pHc. 1, 1—5 


Z takahashii Oishi et Huzioka, 1954, Japan. J. Geol. Geogr. 24: 136, PI. 16, 
fig. 7 — 11. — Z. kushiroensis auct. non Oishi et Huz., Ko^pyji, 1999, OMTOCTpararp. 
naneoreHa IO)KHoro CaxannHa, Ta6ji. 3, (jmr. 5; AGnaeB, 2000, BnocTpaTHip. naneor. 
no6epe^n>fl iora IIpHMopbfl : 31, Ta6ji. 4, (jmr. 5, Ta6ji. 5, (jmr. 5 —6; IlaBjnoTKHH, 2007, 
OoueH. ycTb-AaBbiAOBCKan <jwi. iora IIpHMopbfl : 53, Ta6ji. 6, <j)Hr. 4, Ta6ji. 7, <j)Hr. 1. — 



Prc. 1. Zelkova takahashii , BepxHHH 3oueH, ropa KHHH-KepHiu, «<|)Jiopa 6oJioTHoro Hocopora» (opm\). 

1 — om. 44, koji. 998a; 2 — om 41, koji. 998; 3 — to ace, X3; 4 — OTn. 61, koji. 998B; 5 — to ace, X3; 6 — OTn. 106, 

koji. 998B. 
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Z. zelkovifolia (Ung.) auct. non Buzek et Kotlaba, HjibHHCKaa, 1963, IIajieo6oTaHH- 
Ka, Bbin. IV : 170, Ta6n. 8, <f)Hr. 11, Ta6n. 9, (J)nr. 3—5. 

ronoTHn: cpe^HHH-BepxHHH ooueH (no: Tanai, 1990), Sorachi-gun (XoKKan/jo, 
>InoHHa), Oishi, Huzioka, 1954, l.c., PL XV, fig. 8. 

JlncTbB 3—5.5 cm flji. h 2.5—3.3 cm oinp. (KpoMe Toro, o6HapyaceHo ABa mcjikhx 
jincTa 1.2—1.5 cm /yi., 0.7—1 cm oinp.), ojuiHnraHecKHe (Ta6n. I, 7, pnc. 1, 7), ninpoKO- 
3 jiJinnTHHecKHe (Ta6ji. I, 5, pnc. 1, 2), peace y3KoaiiueBHAHbie (Ta6ji. II, 5, pnc. 1,6). 
OcHOBaHne oKpyrnoe hjih oKpyrjio-cjia6ocepAu;eBHAHoe. BepxyoiKa 3aKpyraeHHaa, c 
TynbiM kohhhkom (Ta6n. 1,2), a Ha oahom jihctc nocTeneHHO cyacaiomaaca (Ta6n. II, 5), 
kohhhk y Hero He coxpaHHJica. Kpafi KpynH03y6naTbiH; 3y6ubi HaHHHaiOTca Ha pac- 

CTOHHHH 0.6-1.5 CM OT OCHOBaHHH, no KOJIHHeCTBy COOTBeTCTByiOT HHCJiy BTOpHHHbIX 

acHJiOK, Kax HCKJiiOHeHHe BCTpenaeTCH AHXOTOMHn btophhhbix acnjiOK h b otom cjiynae 
Ha ORHy acHJixy npnxoAHTca ABa 3y6ua (Ta6n. I, 7, pnc. 1,7), BepoiHHa Tynan y Bcex 
(Ta6ji. 1,7, 4 , pnc. 1,5, 6) hjih xoth 6bi nacra 3y6uoB (Ta6ji. I, 5; II, 7, pnc. 1, 2, 4). Ea- 
3 ajibHan CTopoHa 3y6uoB Bbinymiaa hjih OKpynian, anHKajibHaa OKpymaa, peace npn- 
Man hjih BorayTan. BbieMKH MeacAy 3y6uaMH ocTpbie, MoryT pa3JiHHaTbca no ray6HHe 
Aaace b npe^ejiax oahoto jincTa. DiaBHaa acHJixa npnMaa, HHor^a cjierKa AyroBHAHo 
H3orHyTan, ao 0.6 mm tojiia. b ocHOBaHHH, k BepxyuiKe b 2—3 pa3a HCTOHnaeTcn. Bto- 
pHHHbie acHJiKH b HHCJie 6—7 Ha oahoh CTopoHe, OHepe^Hbie, nonapHO cGjinaceHHbie hjih 
cynpoTHBHbie, KpacneAOApoMHbie, b ocHOBaHHH JiHCTa npnMbie hjih cjierKa AyroBHAr 
Hbie, cGjinaceHHbie, otxoaht ot raaBHOH noA yrjiOM 60—80°, b BepxHeii nacra JiHCTa 
ohh ^yroBH^Hbie h otxoaht no a 25—60° nepe3 HHTepBaji 4 —6 mm. Ha oahom oraenar- 
xe (pnc. 1) OAHa BTopHHHan acnjixa AHxoTOMHpyeT b 2 mm ot rjiaBHOH. Eahhctbch- 
Han BCTaBOHHan acnjixa HMeeTca Ha oraenance 106/998E (Ta6ji. II, 5, pnc. 1, 6). B aho 
B bieMKH bxoott npaMoe hjih cjienca ^yroBH^Hoe otb eTBjieHHe, OTXOAnmee ot btophh- 
hoh acHJiKH b6jih3h Kpan JiHCTa noA yrjiOM okojio 70° (Ta6ji. I, 5, 6; II, 2, 3). Tperan- 
Hbie acHJiKH TOHKHe, cjierKa H3BHJiHCTbie hjih noHTH npnMbie, peace BHJibnaro BeTBamne- 
ca, OTXOAaT koco hjih nepneHAHKyjiapHO ot btophhhbix (pnc. 1, 3, 5). )Khjikh neTBep- 
Toro nopa/jica MecTaMH nepneHAHKyjiapHbi TperaHHbiM, a MecTaMH o6pa3yiOT KpynHbie, 
name 4—5-yrojibHbie aHeHKH (Ta6ji. II, 3). 

Hccjie^oBaHHbie 3K3eMnjinpbi: ropa KHHH-KepHin, «(J)Jiopa 6ojiOTHoro Hocopo- 
ra», koji. 998, OTn. 41a, koji. 998a, ora. 44a, 103Ar, koji. 998E, om. 55a, 6lac, 69, 833, 
106, 137e. KpoMe Toro, k BHAy, Beponrao, OTHOcnTcn cjie^yiomne omenancH: ropa 
KHHH-KepHui, «(J)jiopa BacHJieHKo», koji. 449, OTn. 3e, 12e, 15b, 60A6, 69r, 73, 84, 
105, 106. 

Z kushiroensis s. 1. H3BecTHa H3 KOHua paHHero—Hanajia no3AHero najieoueHa 
loacHoro CaxajiHHa (6ouiHaKOBCKaa CBHTa, KaMCKaa (Jmopa: Ko^pyji, 1999), ooueHa 
npHMopba (Cmojmhhhobckhh yrojibHbiii Kapbep: A6jiaeB, 1996), cpeAHero ooueHa 
npHMopba (YrjioBCKaa Bna^HHa, 6ojioTHHHCKaa (Jmopa: A6jiaeB, 2000) h loacHoro Ca- 
xajiHHa (cHeacHHKHHCKaa CBHTa, cpe^Haa noACBHTa, cpeAHecHeacHHKHHCKaa (Jmopa: 
Ko^pyji, 1999), h BepxHero ooueHa IIpHMopba (ycra-AaBbiAOBCKan CBHTa, (Jmopa n-OBa 
PenHoro: IlaBjiiOTKHH, 2007), KpoMe Toro, yKa3biBaeTca E. H. naBjuoTKHHbiM (2007) 
AJia najieoreHa Kopen. 

H 3 othx HaxoAOic k Z. takdhcishii oTHOcaTca JiHCTba H3 cpe^HeooueHOBoii 6ojiot- 
hhhckoh (Jjjiopbi (IIpHMopbe: A6jiaeB, 2000, Ta6ji. 4, <J>ht. 5, Ta6ji. 5, <J)Hr. 5, 6) h Bepx- 
HeooueHOBoii tfmopbi n-OBa PenHoro (npHMopbe: IlaBjiiOTKHH, 2007, Ta6ji. 6, <J)ht. 4, 
Ta6ji. 7, <J>ht. 1), aTaKace, Bepoarao, jihct H3 cpeAHeooueHOBOH cpe^HecHeacHHKHHCKoii 
(Jmopbi (loacHbiii CaxajiHH: Ko^pyji, 1999, Ta6ji. 3, (Jmr. 5). Mbi nojiaraeM, hto k 3TOMy 
ace BHAy oraocaTca h Jincraa c OKpyrjibiMH 3y6uaMH H3 no3AHe3oueHOBoii «(J)jiopbi Ba- 
CHJieHKo» ropbi KHHH-KepHin, onpeAejieHHbie KaK Z. zelkovifolia (HjibHHCKaa, 1963). 
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T. Tanai (1970), a no3xce A. T. AGjiaeB (2000; Taiim h ap*, 1996) cGjiHxcajiH Z. ku- 
shiroensis s. 1. c Z. zelkovifolia (Ung.) Buzek et Kotlaba. B H3yneHHbix HaMH Kojuiex- 
UHflx o6HapyxceH jihct (Ta6ji. II, 2), HMeioimiH oahh coxpaHHBinHHCH 3y6eu c oxpyr- 
jioh BepniHHOH, xapaKTepHbm fljifl Z takahashii, Tor^a KaK ocTajibHbie 3y6m>i y Hero 
ocTpbie, c non™ np^MOH anHKajibHOH CTopoHoii, o6biHHbie jyin Z. zelkovifolia. Hajra- 
nne xoth 6bi Ha nacra jiHCTa oKpyrjibix Tynbix 3y6uoB 6e3 ocTpmi Ha KOHue hbjihctch 
ochobhmm flHarHOCTHHecKHM npH3HaKOM Z. takahashii. KpoMe Toro, 3 tot bha otjih- 
naeTCH ot Gojibrnefi Hacra JiHCTbeB Z. zelkovifolia oKpyrjion BepxyniKOH, 6ojibHiHM 
yrjIOM OTXO>KfleHHfl BTOpHHHbIX HCHJIOK H HX cGjIHHCeHHOCTbK) npH OCHOBaHHH JIHCTa, 
a TaiOKe 6ojiee hihpokhm, nacTo cjierKa cepAUeBHAHbiM ocHOBaHHeM, oAHaico 3 th npn- 
3HaKH MoryT nepeKpbiBaTbca. 

Z zelkovifolia H3BecTHa b EBpone c paHHero ojinroueHa no njiHOueH (Schenk, 1890), 
b A3hh — c ojinroueHa no njinoijeH (b 3ancaHCKOH BnaAHHe — c ojinroueHa no MHOueH 
(HjibHHCKafl, 1986)). O^HaKo b KJiaccnnecKOH (Jmope r. Amyrac (rpy6oB, ilpMOJieHKo, 
Uht. no: KpnniTO(J)OBHH n Ap., 1956) k Hen ohih6ohho oraeceHbi OTnenaTKH JiHCTbeB Ul- 
mus carpinoides Goepp. (HjibHHCKaa, 1963). 

jUjih ycTaHOBJieHHH 6jih3Khx k Z. takahashii coBpeMeHHbix bhaob mh AeTajibHO 
H3yHHJin rep6apnn H3 KOJUieKijHH EoTaHHnecKoro HHCTHTyTa hm. B. JI. KoMapoBa 
BHH PAH no poAy Zelkova , a TaiOKe H3o6paxceHH5i H3 pa6oT Y.-F. Wang c coaBT. (2001) 
n T. Denk, G. Grimm (2005). HcxonaeMbie jihctwi npouBJiaiOT Han6ojibmee cxoact- 
bo c flByMfl coBpeMeHHbiMH BH^aMH, KOTopbie xapaKTepn3yiOTCH OKpyrjion Bepxyrn- 
koh JiHCTa h xpynHbiMH, o6mhho TynbiMH 3y6uaMH — Z. sicula Di Pasquale, Garfi et 
Quezel H3 Chijhjihh (Denk, Grimm, 2005, fig. 5, A, D) h Z. abelicea (Lam.) Boissier 
(pHC. 2, 1, 2 h Denk, Grimm, 2005, fig. 5, N) c o-Ba KpHT. H3 hhx Z. sicula OTjmnaeT- 
ca ot HCKonaeMoro Hepe^KO AHBeprnpyiomeH hhxchch napon btophhhbix hchjiok, a 
Z. abelicea — nacTbiM npHcyTCTBHeM BCTaBOHHbix hchjiok, 6ojibinen 6jiH30CTbio k 
TJiaBHOH XCHJIKe OTBeTBJieHHH, HflymHX B BbieMKH, H HHbIM XapaKTepOM TpeTHHHOrO 
xcHJiKOBaHHH. 06a 3th BHfla oneHb 6jih3kh Apyr k Apyry (Denk, Grimm, 2005). Cxoact- 
bo HMeeTCH h c HexoTopbiMH JiHCTbflMH Z. carpinifolia (Pall.) C. Koch (pHC. 2, 3 —5), 
pacnpocTpaHeHHOH b 3axaBKa3be h b ceBepHOM HpaHe. Ee jincTbH xapaKTepH3yiOTCH 
HanGojibinen mnpHHon b cpeAHen nacra, a hx Bepxyimca o6mhho 3axaHHHBaeTCH xpyn- 
hmm 3y6uoM h HHKoraa He 6biBaeT ornmyTOH; b otjihhhc ot Z. takahashii y hhx He- 
peAKo 6ojiee y3Koe ocHOBaHHe, MeHbuiHH yron otxoxcachhh btophhhhx )khjiok h na¬ 
me ocTpbie 3y6ubi. T. Tanai (1970) cOjinxcaji Z. kushiroensis s. 1. c Z. serrata Makino 
(Ta6n. Ill, 6 ), pacnpocTpaHeHHOH b #noHHH, Kmae h Kopee; 0 Ha HMeeT cxoahbih c 
Z. takahashii yron otxoxcachhh btophhhhx xchjiok, cGjinxceHHbix b OCHOBaHHH jihc- 
Ta, ho OTJiHnaeTCH ocTpoii, name OTTHHyTOH BepxyniKOH, npncyTCTBHeM ocTpiui Ha 3y6- 
ue, a TaKxce 6ojibmoro KOJinnecTBa btophhhhx )khjiok y JiHCTbeB BereTaraBHbix no- 
6eroB. 

Z. takahashii BnepBbie o6HapyxceHa 3a npeAenaMH ^ajibHero BocTOKa. 3Ta HaxoA- 
Ka OTOABHraeT rpaHHijy pacnpocTpaHeHHH BHAa b no3AHeM ooueHe nonra Ha 4 thc. km 
k 3anaAy. 

Eme 4 H3 H3yHeHHbix HaMH bhaob cBH3biBaiOT no3AHe3oueHOByio (Jmopy 3aiicaHCKOH 
BnaAHHbi c 6jih3khmh no B03pacTy AaJibHeBOCTOHHbiMH (J)JiopaMH. 3to Ulmus schisch- 
kinii Iljinskaja, Broussonetia neuburgiae (Iljinskaja) Iljinskaja et Averyanova, Hama- 
melis cf. ochotensis Cheleb. h Alnus tarbagataica Iljinskaja et Averyanova. H3 hhx nep- 
Bbie Asa hbjihiotch xapaKTepHbiMH BHAaMH n03Ae30ueH0B0H (Jjjiopbi BnaAHHbi. Ulmus 
schischkinii 6jih30K k U. krilionensis Kodrul, onncaHHOMy H3 cpeAHero ooueHa Kpac- 
HOHpKH (IOxchhh CaxajiHH) (KoApyn, 1999), a Taxxce b MeHbmeH CTeneHH k Ulmus fur- 
cinervis (Borsuk) Ablajev, onncaHHOMy H3 paHHero naneoueHa Co6ojieBKH (/^ajibHHH 
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Phc. 2. JIhctbji coBpeMeHHbix Zelkova abelicea (7, 2), Z. carpinifolia (5—5) h Z serrata (i 6 ). 

/, 2 — Creta, Omalo, Juni 1846, Holvreich (LE), X3; 3 — 3aicaBKa3be, TaJibiiu, 26 VI 1971, H. rpy,zi3HHCKaji (LE); 
4 — to we, X3; 5 — 3aicaBKa3be, JlcHKopaHCKHH p-H, 11 VII 1936, M. KypjnouiKHH (LE); 6 — Japonia, 1867, JVs 33, 

Tanava et Yent (LE). 


Boctok) h o6Hapy)KeHHOMy TaioKe b aaHHH IIpHaMypbH (KaMaeBa, 1990) h KaMnaT- 
kh (HeneGaeBa, 1997). Broussonetia neuburgiae OHem> cxo^Ha c «Hibiscus» rajczi- 
chensis Fedotov H3 cpeflHero-no3flHero aoijeHa PaiiHHXH AMypcKoii o6ji.; HeKOTopoe 
cxoflCTBO HMeeTCH c B. kamtschatica (Fotjan.) Budants. et Fotjan. H3 no3flHero ooijeHa 
3ana,KHOH KaMHaTKH. 2 apyrnx burs, npeflCTaBjieHbi eflHHHHHbiMH oTnenaTKaMH. Ha - 
mamelis cf. ochotensis Cheleb. 6 jih 30 k k cpe^HeooueHOBOMy KaMHarcKOMy H. ochoten- 
sis (HejieGaeBa, 1991) hk H. miomollis Hu et Chaney, onncaHHOMy H3 MHOueHa IIIaH- 
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TyHra CeBepo-BocTOHHoro Kma x (Hu, Chaney, 1940) h H3BecTHOMy Taioice H3 HHHCHero 
MHOueHa CaxanHHa (OoTbflHOBa, 1988). Alnus tarbagataica cGjmacaeTCfl c A. ezoensis 
Tanai h A. subezoensis Tanai H3 aoueHa CaxanHHa h ilnoHHH (Koapyji, 1999). 


Ejiaro^apHOCTH 

Bbipaacaio Gjiaro/japHocTb H. A. Hjiehhckoh 3a BHHMaHHe h ueHHbie KOHcyjibTauHH 
bo BpeMfl npoBe^eHHH aaHHoro HCCJieflOBaHHfl. 
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SUMMARY 

Zelkova takahashii ( Ulmaceae ) is reestablished from Z. kushiroensis s. 1. Its finding in the «bo- 
lotny nosorog» flora of Kiin-Kerish mountain (Zaisan depression, Eastern Kazakhstan) was the first 
one for Central Asia. The description and the illustrations of Z takahashii , and the comparison with 
fossil and extant species are given. 
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J^aeTCJi xapaKTepHCTHKa eflHHCTBeHHon nonyjumHH OH^eMHKa ypajibCKon (Jmopbi Astragalus kungu- 
rensis , KOTOpaa HacunTbiBaeT 90 oco6en. npHBOflHTCfl onncaHne B03pacTHbix coctohhhh, oneHHBaeTCJi 
cocTOHHne nonyjnnjHH h no JiHTepaTypHbiM a^hhwm ee ^hhbmhkh. 06cy5KflaiOTCfl npo6jieMbi mohhtophh- 
ra n MeponpHHTHJi no coxpaHeHHio BH^a. 

RjiioneBbie cjiOBa: 3HfleMHK, nonyjijnjHJi, Astragalus kungurensis , Ypan. 

AcTparaji KyHrypcKHH — Astragalus kungurensis Boriss. — 3HfleMHHHbiH ypanb- 
ckhh bha, o6HTaiomHH TOJibKo b o^hom MecTe — IIoflKaMeHHafl ropa b KyHryp- 
CKOMp-He riepMCKoii o6ji. (pnc. 1). Bha, HaxoOTmHHCH non yrpo3oii Hcne3HOBeHHH, 
HMeeT caMbifi bmcokhh CTaTyc pe^Kocra: I KaTeropna. Brjiiohch b KpacHbie KHHra: 
PCOCP (1988), CpeflHero Ypajia (1996). 

OGHapyaceH A. H. IIoHOMapeBbiM b 1939 r. b oKpecTHocTHx r. KyHrypa (IIoHOMa- 
peB, 1951) h nepBOHanaubHO onpe^ejieH hm KaK acTparaji fljiHHHOijBeTKOBbiH (A. ton - 
giflorus Pall.). A. T. BopncoBa (1950) onncajia ero b KanecTBe HOBoro BH^a — acTpa- 
rajia KyHrypcKoro, 6jiH3Koro k acTparajiy fljiHHHOUBeTKOBOMy (A. kungurensis Boriss. 
1950, Eot. MaT. (JleHHHipafl) 13 : 129; BacHjibeBa, 1987, Oji. EBpon. nacra CCCP, 
6 : 59). 

OnncaH H3 riepMCKoii o6ji. Fojiothii: «3ana,KHbiH Ypan, 0 Kp. r. KyHryp, b rop- 
Hbix cocHHKax IIoflKaMeHHOH ropbi, y aep. ToKapeBO, 3 VII 1946. A. IIoHOMapeB» (LE). 
naparan: 3an. IIpHypajibe, Ha KopeHHbix Geperax p. CbiJiBbi, 12 VII 1946. A. IIoho- 
MapeB (LE). 

B HacToamee BpeMfl HeKOTopbie aBTopbi (Podlech, 1988; Khh3cb, 1994) oGbc^hkhiot 
acTparaji KyHrypcKHH c Astragalus wolgensis Bunge, oflHaico GojibniHHCTBO HCCJieao- 
BaTejien CHHTaiOT Astragalus kungurensis caMOCTOHTejibHbiM bh^om: Jl. H. BacHJibeBa 
(1987), P. B. KaMejiHH (KpacHaa KHHra PCOCP, 1988), P. B. KaMejiHH, T. n. EejiKOB- 
cxa x (KpacHaa KHHra Cpe^Hero Ypajia, 1996), C. A. Obcchob (1997) h up. Ilo HaoiHM 
AaHHbiM, Mop(J)OJiorHHecKHe xapaKTepncTHKH B3pocjibix ocoGeii BnoJiHe cooTBeTCTByiOT 
napaMeTpaM A. kungurensis (BacHjibeBa, 1987). 

H3yneHHe nonyjiHUHH acTparajia KyHrypcKoro HaMH npoBO^HJiocb b Hanajie hioha 
2004 r. 
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56°00' 56°30' 57°00' 

Phc. 1. MecT0Hax05K^eHHe nonyjinuHH Astragalus kungurensis. 


XapaKTepncTHKa MecTOo6HTaHHfl 

AcTparan KyHrypcKHH BCTpenaeTca Ha oneHb orpaHHHeHHOM 0Tpe3Ke IIoflKaMeH- 
hoh ropbi HanporaB r. ILiamKHHo. IIo^KaMeHHaH ropa — oto MomHaa KaMeHHCTan rpa- 
A a, npeACTaBjiHiomaH co6oh oGHaaceHim KopeHHoro 6epera ^ojihhm p. CbuiBbi. OHa th- 
HeTCH Ha 6 km no npaBOMy 6epery peKH h hbjihctch ecTecTBeHHbiM npoflOjraeHneM 
CnaccKoii ropbi, HannHaiomeHCfl y r. KyHrypa. CnaccKaa h IIo^KaMeHHaH ropbi cjioace- 
Hbi rancaMH h flOJiOMHTH3HpoBaHHbiMH H3BecTHHKaMH KyHrypcKoro apyca riepMCKoii 
CHCTeMbl. 

PeKa b paiioHe a . IIjiamKHHO aejiaeT KpyTyio H3JiynHHy, Memra HanpaBjieHHe c ceBe- 
pa Ha 3anafl. IIooTOMy npaBbiii 6eper HMeeT 3Aecb loacHyio 3Kcno3HijHio CKJioHa, koto- 
pbiii o6jieceH cochoh. B 2004 r. nonyjiauHji acTparana KyHrypcKoro 6buia orpaHnneHa 
ynacTKOM CKJioHa npoTJDKeHHOCTbio 250 m, pacnojioaceHHoro HanporaB nepBoro ocnpo- 
Ba b p. CbiJiBe bhh3 no TeneHHio b oKpecTHOCTHX a - IIjiamKHHO. TpaHHUbi ee nonra cob- 
na^aiOT c rpaHHijaMH 3Toro ocTpoBa. 3to MecTOHaxoacfleHHe Astragalus kungurensis 
OTMenajiocb paHee b JiHTepaType — T. n. EejiKOBCKaa (1978), n. JI. r opnaKOBCKHH, 
B. H. 3yeBa (1984). 

OnncaHHe pacTHTejibHbix cooOmecTB npoBOflHJin no oOmenpnHHTOH MeTOflHKe (IIo- 
HHTOBCKan, 1964; Bopohob, 1973; HemaTaeB, 1987, h ap •)• Ha3Bamw bh^ob cocy^H- 
ctwx pacTeHHH aaHbi no C. K. HepenaHOBy (1995). 
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TABJIMUA 1 

XwMHHecKHe noKa3aTejiH noHBti 


lloHBeHHbm 

TOpM30HT 

pH coJieBOH 
cycneH3HH 

pH BOflHOH 
cycneH3HH 

CyMMa o6MeHHbix ocho- 
BaHHH B Mr-3KBMBajieHTe 
Ha 100 r noHBbi 

k 2 o 

b Mr Ha 100 r 
noHBbi 

P 2 O 5 

b Mr Ha 100 r 

noHBbi 

A, 

7.27 

8.30 

50.0 

12.0 

18.2 

B, 

7.28 

7.90 

56.0 

16.2 

19.4 


Oco6h acTparajia BCTpenaiOTCH b ocTenHeHHOM cochhkc Ha iohchmx CKjioHax Kpyra3- 
hoh 6ojiee 30° b hx hhhchch Tpera. HanGonee xapaKTepHbiM MecToo6HTaHHeM hbjihctch 
cJie^yiomee coo6mecTBo. 

Cochhk ocTenHeHHbiii pa3HOTpaBHbiii. J\ara. onHcaHHH 3 VI 2004. KyH- 
rypcKHH p-H IlepMCKOH o6ji. IIoAKaMeHHaH ropa, ckjioh 32° iohchoh 3Kcno3HUHH. /]pe- 
BecHbiii npyc (coMKHyTOCTb KpoH 0.5) o6pa30BaH Pinus sylvestris. OopMyjia apeBOCTOH 
10C. Cpe^HHH BbICOTa COCHbl oGbIKHOBeHHOH 11.5 M, epe^HHH flHaMeTp 24 cm. KycTap- 
hhkobmh npyc (npoeKTHBHoe noKpbirae MeHee 5 %) npe^CTaBJieH: sol — Chamaecytisus 
ruthenicus , Cotoneaster melanocarpus , Rosa majalis (npoeKTHBHoe noKpbrrae Kaacflo- 
ro BH^a MeHee 1 %). TpaBHHo-KycTapHHHKOBbiH npyc (npoeKTHBHoe noKpbiTHe 40 %) 
o6pa3yiOT: sp — Calamagrostis epigeios , Fragaria viridis (no 10 %), sol — Astraga¬ 
lus cornutus , Astragalus kungurensis (MeHee 1 %), Echinops ruthenicus , Galium ruthe- 
nicum (no 5 %), Gypsophila altissima (2 %), Onosma simplicissima (MeHee 1 %), Poa 
angustifolia (1 %), Potentilla humifusa (MeHee 1 %), Salvia stepposa (1 %), Stipapenna- 
ta (5 %), Thalictrum minus (MeHee 1 %), Vincetoxicum hirundinaria (1 %). Moxobo-jih- 
maHHHKOBbiH npyc oTcyTCTByeT. 

IIoHBa AepHOBo-KapOoHaTHaa cpe^HecyrjiHHHcraH. BepxHHH cjioh ao 0.5 cm o6pa- 
3yeT no^cTHJiKa (ropH30HT A 0 ), ot 0.5 ao 3.5 cm pacnojioaceHa cepan nbuieBaTan non- 
Ba c yrjMMH nocjie noacapa npounioro ro^a (ropH30HT Aj), ot 3.5 ao 38.5 cm Haxo^HTCH 
6ypan 3epHHCTan noHBa c KaMHHMH ao 1 cm b anaM. (ropH30HT Bj), ot 38.5 ao 50 cm 
pacnojioaceHa 6ypan 3epHHCTan noHBa c KaMHHMH 6ojiee 1 cm b anaM., KaMHH cocTaB- 
jihiot nojiOBHHy ropH30HTa (ropH30HT B 2 ), hhhchhh cjioh Ha rjiyOnHe 6ojiee 50 cm o6pa- 
3yiOT rnncbi (ropH30HT C). Pe3yjibTaTbi XHMHHecKoro aHajiH3a noHBbi npHBe^eHbi b 
Ta6ji. 1. 

Ha ocHOBaHHH H3yneHHH MecTooGnTaHHH BHfla ero mohcho othccth k oKOJiorHHe- 
ckoh rpynne KcepoMe30(J)HTOB h uchothhcckoh rpynne jiecHbix bh/job. 


XapaKTepncTHKa B03pacTHbix coctohhhh h nonyjiHUHii 

CornacHo KjiaccH(f)HKauHH H. T. Cepe6pnKOBa (1962, 1964), b jiHTepaType HeT or - 
H03HanHoro onpe^ejieHHH hch3Hchhoh (JjopMbi acTparajia KyHrypcKoro. n. JI. ropna- 
kobckhh, B. H. 3yeBa (1984) othocht ero k KycTapHHHKaM, o6pa3yiomHx KayaeKc. 
C. A. OBecHOB (1997) xapaKTepH3yeT KaK CTepacHeKopHeBOH nojiHKapnHK, t. e. KaK Tpa- 
BJiHHCToe pacTeHHe. no-HameMy mhchhio, acTparaji KyHrypcKHH hbjihctch CTepacHe- 
KopHeBbiM Kay^eKcoo6pa3yiomHM nojiyKycTapHHHKOM. 

npH H3yneHHH B03paCTHbIX COCTOHHHH H nOnyjIHIJHH BH^a HCnOJIb30BaJIHCb o6me- 
npHHHTbie MeTOOTHecKHe pa3pa6oTKH (Pa6oraoB, 1950, 1964; IJeHononyjiHUHH.., 1976; 
^Hamosbi h kjiiohh.., 1980—1983; nporpaMMa h MeTo^HKa.., 1986; 3ayrojibHOBa h ap., 
1988). BbwejieHHe B03pacTHbix coctohhhh h onpe^ejieHHe pa3MepoB oco6eii npoBOflH- 
jiocb b nojieBbix ycjioBHHx 6e3 BbiKanbiBaHHH pacTeHHH, TaK KaK bh^ HMeeT caMbifi bm- 
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TABJIMUA 2 

Mop({DOMeTpH4ecKaH xapaKTepucTHica oco6eft Astragalus kungurensis 


IlapaMeTpbi 

j 

im 

V 

Si 

82 

83 

s 

1 

3.1 ±0.3 

8.6 ± 0.7 

15.3 ± 1.6 

17.4 ±2.8 

18.7 ±2.1 

16.6 ±2.3 

7.7 ± 0.7 

2 

1 

1 

1 

1 

5.1 ±0.9 

20.8 ± 1.8 

4.5 ± 0.6 

3 

2 

3.3 ±0.3 

4.5 ± 0.6 

5 ± 1 

4.1 ±0.3 

4.7 ± 0.3 

1 . 410.3 

4 

4 ±0.2 

10.8 ±0.9 

16.5 ± 1.9 

16.612.2 

19.9 ± 1.5 

19.7 ±2.1 

8.4 ± 0.7 

5 

1.5 ±0.1 

2.8 ± 0.2 

3.5 ±0.3 

3.5 ± 0.4 

3.7 ±0.2 

3.5 ±0.1 

2.3 ± 0.2 

6 

2 

5.6 ± 0.5 

12 ± 1.2 

15.5 ±0.5 

13.7 ±0.9 

12.310.7 

9.5 ± 0.7 

7 

3.2 ± 0.2 

7.1 ±0.4 

6.6 ±2.1 

6.5 ± 1.3 

6.9 ± 0.8 

6.6 ± 0.8 

2.9 ± 0.4 

8 

1.1 ±0.1 

2.4 ± 0.2 

2.6 ± 0.4 

2.3 ± 0.2 

2.1 ±0.2 

1.9 ±0.2 

1.6 ± 0.2 

9 

2 

5 ±0.4 

8 ± 1.7 

9.5 ± 1.5 

9.2 ± 0.9 

8.3 ±0.8 

2.8 ± 0.5 

10 

— 

— 

— 

1.3 ±0.3 

8.2 ± 1.9 

7.4 ± 1.8 

— 

11 

— 

— 

— 

5 ±0.7 

5.2 ± 0.6 

5.6 ± 0.2 

— 

12 

— 

— 

— 

2 ±0.4 

2.7 ± 0.3 

2.6 ± 0.3 

— 

13 

— 

— 

— 

— 

2.6 ± 0.6 

2.4 ± 0.3 

— 

14 

— 

— 

— 

— 

12 ± 1.7 

9.3 ± 1.4 

— 

15 

— 

— 

— 

— 

11.7 ±2.5 

10 ± 1.1 

— 

16 

— 

— 

— 

— 

6.3 ± 0.8 

5.4 ±0.5 

— 


npHMenaH He. 1 — BbicoTa pacreHHfl, cm; 2 — hhcjio po3eTOK npHKopHeBbix JiHCTbeB; 3 — hhcjio npHKopHe- 
Bbix jiHCTbeB b po3eTKe; 4 — juiHHa MaKCHMajibHo pa3BHTbix JiHCTbeB, cm; 5 — hx LiiHpHHa, cm; 6 — hhcjio nap jih- 
CTOHKOB MaKCHMaJIbHO pa3BHTbIX JiHCTbeB; 7 — JUlHHa MHHHMaJIbHO pa3BHTbIX JiHCTbeB, CM; 8 — HX LUHpHHa, CM; 
9 — HHCJIO nap JIHCTOHKOB MHHHMaJIbHO p33BHTbIX JiHCTbeB; 10 — HHCJIO UBeTOHOCOB; 1 1 — JUlHHa UBeTOHOCa, cm; 
12 — hhcjio uBeTKOB Ha UBeTOHoce; 13 — hhcjio njiojioB Ha UBeTOHoce; 14 — hhcjio ceMHH b ruiozie; 15 — hhcjio He- 
pa3BHBIHHXCH CeMHH B RJIOJie; 16 — JUlHHa hoxckh 6o6ob, mm. 


cokhh cTaTyc peflKocra. Hcnojib30BajiCH Taioice MaTepnaji rep6apmi IlepMCKoro yHH- 

BepcHTeTa (PERM). 

KojiHHecTBeHHbie 3HaneHHH ochobhmx Mop(J)OMeTpHHecKHX noKa3aTejieii B03pacT- 
HblX COCTOflHHH, 3a HCKJIIOHeHHeM npopOCTKOB, IIO KOTOpbIM HCCJie/JOBaHHfl He IipOBO- 
AHJiHCb (b cbh3h c hx oTcyTCTBHeM bo BpeMfl H3yneHHH), npHBeaeHbi b Ta6ji. 2. Bee noxa- 
3aTejiH b Ta6jiHuax aocTOBepHbi npH 0.1—5%-x ypoBHax 3HaHHMOcra. B oTHomeHHH 

HHCJia CeMHH B IUIOfle H HHCJia Hepa3BHBIHHXCH CeMHH HeoGxOflHMO OTMeTHTb, HTO HC- 
cjie^oBaHHH npoBOflHJiHCb 2—3 hiohh 2004 r., b nepnofl, Kor^a ceMeHa HaxoflHJiHCb 
b Hanajie (JiopMHpoBaHHH. 

HeKOTopbie Bonpocbi 0HT0reHe3a acTparana KyHrypcKoro paccMaTpHBaiOTCH b: 
T. IT. EejiKOBCKaa (1978), n. JI. ropnaKOBCKHH, B. H. 3yeBa (1984). Ha ocHOBaHHH 
jiHTepaTypHbix aaHHbix h coOcTBeHHbix HaOjiio^eHHH y acTparana KyHrypcKoro mohcho 
B biAejiHTb cjie^yiomHe B03pacTHbie coctoahha: 

p — npopocTOK. HMeeT tohkhh (^HaMeTpoM 0.2—0.3 mm) Hepa3BeTBJieHHbiH ko- 
peHb flo 2 cm ajihhoh. r HnoKOTHJib nacTHHHO norpyaceH b no^crajiKy, flo 2 cm aji. Ce- 
MflflOJiH xoporno pa3BHTbi, ^oBOJibHo KpynHbie (pHC. 2). C pa3BHTHeM nepBbix flByx Ha- 
CTO^mHX JiHCTbeB CeMflflOJIH OTMHpaiOT H y WBeHHJIbHblX paCTCHHH OTCyTCTByiOT. He- 
pe^KO MOHCHO BCTpeTHTb IiepeXOflHyK) CTa^HK) MOKfly npopOCTKaMH H WBeHHJIbHblMH 
pacTeHHHMH, Kor^a CBH3b c ceMeHeM yace OTcyTCTByeT, h hmciotch OflHOBpeMeHHO 3apo- 
AbimeBbie CTpyKTypbi (ceMH^ojibHbie jihctwi) h He3apoflbimeBbie npH3HaKH (HacToamHe 
JIHCTbfl). 

j — K)BeHHJibHoe. KopeHb ^HaMeTpoM 0.2—0.4 mm. Haa OTMepniHMH ccmtoojihmh 
B03BbimaioTCH o6hhho flBa HenapHonepncTbix jiHCTa c flByMH napaMH jihctohkob. Bbi- 
coTa pacTeHHH ao 5 cm (pnc. 2, Ta6ji. 2). 
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im — HMMaTypHoe. KopeHb hhbmctpom 0.4—0.6 mm, hjihhoh ho 15 cm, hcbctbh- 
CTbiii. 3anaTOK KayneKca Hepa3BeTBjieHHbiH, npflMOCTOHiHHH, noKpbiT ocTancaMH CTa- 
pbix nepeuiKOB h npHJiHCTHHKOB. JlHCTbH HenapHonepHCTbie, c 5—7 napaMH jihctohkob 
(pHC. 2, Ta6ji. 2). 

v — BHprHHHJibHoe. KopeHb no 0.5 m ajl, okojio 1 cm tojiih. KayneKc pa3BHT, ho eme 
He pa3BeTBJieH. OopMa h pa3Mepbi jiHCTbeB cooTBeTCTByioT B3pocjibiM pacTeHH^M. Te- 
HeparaBHbie opraHbi oTcyTCTByiOT (pnc. 2, Ta6ji. 2). 

gj — MOJionoe reHeparaBHoe. KopeHb no 0.7 m okojio 1 cm tojiih. KayneKc pa3- 
BHT, HO He pa3BeTBJieH. JlHCTbfl HO 20 CM HJI., HMeiOT HO 16 nap JIHCTOHKOB. I^BeTOHOCOB 
1—2, UBeTKOB Ha HBeTOHOce ho 3. Otjihhhc ot BHprHHHJibHoro coctohhhh b cjiynae ot- 
CyTCTBHH UBeTeHHH H njIOHOHOHieHHJI, 3aKJHOHaeTCH B TOM, HTO npHCyTCTByiOT OCTaTKH 
UBeTOHocoB npeHbinymHx jieT (pnc. 2, Ta6ji. 2). 

g 2 — cpenHeB03pacTHoe (3pejioe) reHeparaBHoe. KopeHb hjihhoh ho 1 m, okojio 1 cm 
tojiih. KayneKc pa3BeTBJieH, ho 12 OTBeTBJieHHH. JlHCTbfl ho 30 cm hji., hmciot ho 20 nap 
jihctohkob. Hhcjio hbctohocob ho 12, hbctkob Ha HBeTOHoce ho 5 (pnc. 2, Ta6jl. 2). 

g 3 — CTapoe reHeparaBHoe. ripeoGjianaHHe npoueccoB oTMHpaHHH Han npouecca- 
mh HOBoo6pa30BaHHH. KopeHb ho 1 m hji., okojio 1.5 cm TOJIIH. Hhcjio OTBeTBJieHHH Kay- 
neKca ho 25. JlncTbH ho 25 cm hji., hmciot ho 15 nap jihctohkob. IJbctohocob ho 12, 
HBeraoB Ha HBeTOHOce ho 4 (pnc. 2, Ta6ji. 2). 

s — ceHHJibHoe. HaKonjieHHe OTMepuinx nacTen pacTeHHu. KopeHb ho 0.5 m hji., 
okojio 1.5 cm tojiih. Hhcjio OTBeTBJieHHH KayneKca ho 10,6ojibmaa nacra H3 hhx OTMep- 
maa. JlncTbii ho 9 cm hjl, hmciot ho 11 nap jihctohkob. IJbctohocob hct (pnc. 2, Ta6ji. 2). 

HHCjieHHocTb nonyjiHHHH cocTaBjmeT 90 oco6eii Ha iuiomanH 2500 m 2 , njioraocTb 
0.036 oco6h Ha 1 m 2 . Yhct B03pacraoH CTpyKTypbi npoBeneH Ha 1/2 nonyjiHHHH, o6maa 
HHCJieHHOCTb noHCHHTaHa nyreM 3KCTpanojMHHH. B cbh3h c Kpyra3HOH CKJiOHa 6ojiee 
30° H3yneHHe oco6en KpaiiHe 3aTpynHeHO. Bo3pacraa« CTpyKTypa nonyjiHHHH npen- 
CTaBjieHa Ha pnc. 3. 

IIonyjiHHHio mohcho xapaKTepH30BaTb KaK 3pejiyio nojiHOHJieHHyio HopMajibHoro 
rana. Ha ocHOBaHHH BbiflBJieHHoro rana b HacToamee BpeMH nonyjiHHHH ycneumo bo- 
3o6hobjihctch. 
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J im V gj g 2 g 3 


Pnc. 3. Bo3pacTHa5i CTpyKTypa nonyjiHHHH Astragalus kungurensis. 

j — HDBeHHJibHbie, im — HMMaTypubie, v — BiiprwHHJibHbie, g\ — MOJiozibie reHepaTHBHbie, g, — cpe;weB03pacTHbie 
reHepaTHBHbie, g 3 — CTapbie reHepaTHBHbie, s — ceHH/ibHbie oco6h. 
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MOHHTOpHHr H MepOIipHflTHfl 
no coxpaHeHHio acTparana KyHrypcKoro 


Hccjie^OBaHH^ no H3yneHHio OTflejibHbix noxa3aTejieii nonyjnnjHH acTparana xyH- 
rypcKoro HanajiHCb c 1975 r. (EejixoBCxaji, 1978). Tor^a 6biJia BnepBbie onpe^ejieHa 
HHCJieHHOCTb nonyjwunn, OHa cocTaBHJia okojio 500 ocoGen Ha ynacrxe npoTJDxeH- 
HOCTbio 500 m. B flajibHefimeM nonyjwuHfl H3ynajiacb b 1980, 1982 h 1983 rr. coTpya- 
HHKaMH HHCTHTyTa 3KOJIOrHH paCTeHHH H HCHBOTHbIX YpO PAH. B 1980 r. HHCJieHHOCTb 
cocTaBjiHJia 400 ocoGen, a nonyjMUHH 6buia HopMajibHOH HenojmoHjieHHoii (oTcyTCT- 
BOBajiH ceHHJibHbie oco6h). B 1982 r. nonyjumHfl CTajia nojiHOHJieHHOH HopMaubHoro 
rana, HHCJieHHOCTb He npHBo^HTCfl. B 1983 r. HHCJieHHOCTb CHH3HJiacb flo 300 ocoGen, 
nonyjnnjHfl OTHeceHa k cTapon HenojmonjieHHOH HopMajibHoro rana, b Hen npeoGjia- 
^ajiH ceHHJibHbie oco6h, OTcyTCTBOBajiH WBeHHJibHbie h HMMaTypHbie, a reHeparaBHbie 
Gmjih npeACTaBJieHbi hhhtohchmm kojihhcctbom. B 2004 r. HHCJieHHOCTb nonyjiHUHH 

CHH3HJiaCb flO MHHHMaJIbHO H3BeCTHOTO ypOBHfl -90 OCoGefi- B CBH3H C CHJIbHbIM HH- 

30 BMM noacapoM npe^bwymero ro^a, cjieAbi KOToporo bhahm Ha ocHOBaHHHX coceH h 
b BepxHeM cjioe noHBbi Ha BceM npoTJDxeHHH MecTooGHTaHHJi; nonyjiHUHH othochtch 
k nojiHOHJieHHofi 3pejiofi HopMajibHoro rana. 

XapaKTepHbie MecTooGnTaHHJi acTparajia KyHrypcKoro — KpyTbie ocTenHeHHbie 
CKJIOHbl lOHCHOH 3KCn03HUHH B HX HHHCHeH TpeTH nOfl nOJIOTOM COCHOBOTO Jieca. A aH_ 
Hbie cooGmecTBa npe^CTaBjieHbi Ha TeppHTopHH npoTjnxeHHocTbio 2 km h ihhphhoh ao 
30 m ot HoraeBa jiora ao nHOHepjiarepji «3ejieHbm octpob». B 1975 r. oGjiacra ero pac- 
npocTpaHeHHH cocTaBjuuia okojio 500 m, b 1991 h 1996 rr. acTparaji BCTpenajica h y bto- 
poro ocTpoBa, t. e. ero pacnpocTpaHeHHe B^ojib Gepera p. CbuiBbi npeBbiCHJio 500 m. 
B 2004 r. acTparaji oTMeneH Ha njioma^H 250 X 10 m. IIoTeHUHajibHbiH apeaji acTpara- 
jia KyHrypcKoro 3HaHHTejibHO uiHpe, neM tot, r^e oh oGmaeT b HacToamee BpeMH. 

H 3 ecTecTBeHHbix KaTacTpo(f)HHecKHx (JjaKTopoB, KOTopbie motjih Gbi npHBecra K HC- 
He3HOBeHHio MecTOoGHTaHHH OToro acTparajia, — oto BepxoBoii noacap, rjioGajibHbie 
reojiorHHecKHe npoueccbi hjih pe3Koe H3MeHeHHe KJiHMara. Bo3HHKHOBeHHe BepxoBO- 
ro noacapa MajioBepojrrao, Tax xax apeBOCTOH pa3pe)xeH, coMKHyrocTb KpoH 0.5, b Ta- 
KHX Jiecax B03HHKaiOT JIHUIb HH30Bbie nOHCapbl. B OTHOUieHHH flByX ^pyrHX (JjaKTOpOB 
mohcho CKa3aTb, hto b o6o3pHMOM Gyaymeivi hx npoflBjieHHe Taxace MajioBepoflrao. 

MecTOHaxo^eHHe acTparajia KyHrypcKoro pacnojioaceHo Ha ocoGo oxparoieMOH 

npHpO^HOH TeppHTopHH-JiaHflUia^THOM naMHTHHKe npHpO^bl «HepHHKOBCKHH 6op», 

o6pa30BaHHbiM pemeHHeM nepMCKoro oGjiHcnojiKOMa ot 12.12.91 r. N° 285. (OcoGo 
oxpaHHeMbie npnpoflHbie TeppHTopHH.., 2002). OxpaHaeMbiH CTaTyc TeppHTopHH no3BO- 
jiaeT npeflOTBparara Hcne3HOBeHHe nonyjiHUHH b cbh3h c xo3hhctbchhoh fleaTejib- 
HocTbio nejioBexa (BbipyGxa jieca, CTpoHTejibCTBo pa3JiHHHbix coopy^xeHHH, /joGbina 
ranca, npoxjia^Ka ra3onpoBoaa h t. fl.). Mohcho npe,anojio)KHTb, hto npnpoflHbiH KOMn- 
jiexc, b KOTopoM oGmaeT acTparaji KyHrypcKHH, b o6o3phmom Gyaymeivi He no^Bepr- 
HeTCH KaKHM-JIHGo KaTaCTpO(J)HHeCKHM H3MeHeHHHM. 

HexaTOCTpO(J)HHeCKHMH (f)aKTOpaMH, KOTopbie He npHBOflflT K yHHHTO)KeHHK) MeCTO- 
oGHTaHHH, ho HeraTHBHo BjiKHiomne hjih Morymne HeraraBHo noBjiHHTb Ha nonyjiHUHio 
acTparajia xyHrypcxoro, hbjihiotch cjie^yiomHe: pa3MbiB noBepxHocra cxjioHa CHJibHbi- 
MH flOHCflflMH, KOTopbie npHBeJIH X CHHHCeHHK) ee HHCJieHHOCTH B 1983 r.; HH30Bbie no- 
acapbi, KOTopbie npHBejiH k chhecchhio hhcjichhocth b 2004 r.; pexpeaijHfl. Kax noxa- 
3bIBaiOT HCCJie^OBaHHH, CHJIbHbie flOHCflH H HH30Bbie nOHCapbl 3HaHHTejIbHO COKpamaiOT 
HHCJieHHOCTb nonyjiHUHH; MHorne pacTeHim, ocoGchho b npereHeparaBHOM coctohhhh, 
nornGaiOT. Ho, HecMOTpn Ha oto, y BHjja hmciotch npHcnocoGHTajibHbie MexaHH3Mbi 
AJifl nepe^CHBaHHH HeGjiaronpHHraoro nepno^a. B oraomeHHH peKpeaijHH HeoGxo/jHMO 
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OTMeraTb, hto acTparan KyHrypcKHH BereTaraBHO HenoflBHHCHbiH bha, pa3MHO^caio- 
mHHCH TOJibKo ceMeHHbiM nyTeM, npoH3pacTaiomHH b MecTooGHTammx, r^e ocjia6jieHa 
KOHKypeHUHH co CTopoHbi apyrax pacTeHHH, npe^c^e Bcero — aepHOBHHHbix 3JiaKOB, 
a cy6cTpaT iioctohhho oGhobjihctch b pe3yjibTaTe BbiBeTpHBaHHH ropHbix nopofl. Yivie- 
peHHa^ pexpeauMH cnoco6cTByeT co3flaHHio tbkhx onraMajibHbix MecTooGnTaHHH, h b 
pa,zje cjiynaeB, Korjja Ha6jno,zjaeTCfl 3aTyxaHHe 3po3HOHHbix npoueccoB, jjaace acejiaTeJib- 
Ha (r opnaKOBCKHM, 3yeBa, 1984). Hpe3MepHoe peKpeauHOHHoe B03jjeHCTBHe npHBOjjHT 
o6mhho k HeraTHBHbiM HBJieHH^M — pa3pymeHHio, flerpaflaijHH MecTooGnTaHHH. B ot- 
HomeHHH acTparajia KyHrypcKoro mo)kho noflnepKHyTb, hto eMy Hpe3MepHafl pexpea- 
Uhh He yrpoacaeT, nocKOJibKy MecTOHaxoacfleHHe nonyjuiUHH flOBOJibHO aajieKO yaajie- 
ho ot KpynHbix HacejieHHbix nyHKTOB h ocHOBHaa Macca pexpeaHTOB cocpe/joTOHeHa 
y 6epera peKH, r^e ckjiohm He TaKHe KpyTbie. 

/Jjih coxpaHeHHH nonyjiHUHH HanGonee peflKHX bh^ob o6mhho hx KyjibTHBHpyiOT 
jXJin H3yneHHH oco6eHHocTeii 6 hojiothh h co3flaHHfl 6aHKa ccmhh jxm BoccTaHOBJieHHH 
ecTecTBeHHbix nonyjiHUHH b cjiynae KaKHx-JiH6o KaracTpo(f)HHecKHX hbjichhh. AHajio- 
THHHaB CHTyauHH Ha6jno^aeTCH h b OTHomeHHH acTparana KyHrypcKoro, KOTopbiH xyjib- 
THBHpyeTCH b BoTaHHHecKOM ca^y YpajibCKoro yHHBepcHTeTa h YpajibCKoro OTflejie- 
hhh PAH, r. EKaTepHH6ypr; a Taioice yneGHOM xo3hhctbc nepMCKoro yHHBepcHTeTa 
(KpacHaa KHHra PCOCP, 1988). B pa6oTe JI. H. Tomhjioboh (1982) oxapaicrepH30Ba- 

Hbl pe3yjIbTaTbI HHTpOflyKIJHOHHOrO HCnbITaHHfl. MHTpO^yKUHOHHbie 0 C 06 eHH 0 CTH BH^a 
Hy^aiOTCH b flajibHeHineM H3yneHHH. 

nocKOJibKy acTparaji KyHrypcKHH npejjCTaBJieH o/jhoh nonyjrauHeH, xoth h flOBOJib- 
ho /jajieKO y^aneHHOH ot KpynHbix HacejieHHbix nyHKTOB, jxjvl ero coxpaHeHHH Heo6- 
xo^hmo npoBe^eHMe eaceroflHoro MOHHTopHHra 3a coctohhhcm nonyjiHUHH: Ha6jno- 
jjchhh 3a flHHaMHKOH ee hhcjichhocth, B03pacTH0H CTpyicrypbi, jiHMHrapyiomHMH (J)aK- 
TOpaMH. 

MHorojieTHHH uhkji Hccjie^oBaHHH no3BOJiHT nojiyHHTb 6ojiee nojiHbie aaHHbie o 
cymecTBOBaHHH nonyjmjHH: jjHHaMHKe ee hjiothocth; hhcjichhocth 3aHHMaeMOH Tep- 
Phtophh; oco6eHHocTeii o6HTaHHH b pa3Hbix pacraTejibHbix coo6mecTBax, ecjiH ee 
njioma^b 6yaeT yBejiHHHBaTbca; BbiflBHTb cTeneHb bobj^chctbhh HeraraBHbix <J>aKTo- 
poB Ha nonyjMUHio h npoflOJDKHTejibHocTb nocjieacTBHH HeraTHBHoro bjihhhhh. TaK- 
»ce yaaCTCfl BblflBHTb npO^OJDKHTeJIbHOCTb HCH3HH OCo6eii B KaHCflOM B03paCTH0M co- 
CTOflHHH, o6myiO npOAOJIMCHTejIbHOCTb HCH3HH OCo6eil, HTO B HaCTOflmHH MOMeHT HCH3- 
BeCTHO. 

L(ejiecoo6pa3Ho pacoinpHTb HCCJie^oBaHHH no KyjibTHBHpoBaHHio acTparajia KyH¬ 
rypcKoro h b apyrnx BoTaHHHecKHX ca^ax, KpoMe ropo^oB EKaTepnH6ypra h nepMH, 
nocKOJibKy neM b Gojibnmx ueinpax oh 6yaeT BbipamHBaTbca, tcm Jiynuie 6yaeT H3yne- 
Ha 6nojiorHH BH^a h 6ojibine 6yaeT 6aHK ccmhh jxm paccejieHHH ero b npnpoflHOH o6cTa- 
HOBKe b cjiynae hcoGxo^hmocth. 

)KejiarejibHO H3yHHTb TeppHTopnio nepMCKOH h apyrnx o6jiacTeii c tohkh 3pe- 
hhh nepcneKTHBHbix MecTOo6HTaHHH rjw paccejieHH^ acTparajia KyHrypcKoro. Hajin- 
nne HecKOJibKHX npnpo^Hbix nonyjunjHH oGecnenm coxpaHeHHe bujxsl b ero npnpoa- 
hoh o6cTaHOBKe. 


BblBO^bl 

1. )Kn3HeHHafl (JjopMa acTparajia KyHrypcKoro — 3 to cTep)KHeKopHeBOH KayAeKco- 
o6pa3yiomHH nojiyKycTapHHHeK. 3KOjiorHHecKa« rpynna—KcepoMe30(|)HT. L(eHOTHHe- 
cKaa rpynna — jiecHOH bha. 
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2. C 1975 r. hhcjichhoctb eflHHCTBeHHOH nonyjwuHH Astragalus kungurensis He- 
yKJioHHO coKpamaeTCH. B 2004 r. HHCJieHHocTb nonyjMUHH flocrania MHHHMajibHo H3- 
BecTHoro ypoBHH — 90 ocoOefi. IIonyjiHUHH xapaxTepH3yeTCH KaK 3pejiaa nojiHonjieH- 
naa HopMaubHoro rana, t. e. He yTpaTHJia chocoGhocth k caMOB03o6HOBjieHHK). 

3. y CTaHOBJieHHbIMH (f)aKTOpaMH, CHHMCaiOmHMH HHCJieHHOCTb nonyjMUHH, HBJUHOT- 
CH: pa3MbIB nOBepXHOCTH CKJIOHa CHJIbHbIMH flO>XflflMH H HH30Bbie nOHCapbl. IIpHHH- 
Hbi cHH^ceHHH HHCjieHHOCTH nonyjiflUHH noxa oKOHnaTejibHO He ycTaHOBjieHbi, Tax xa k 
6HOJiorHH BH^a eme HejjocTaTOHHo H3yneHa. IIpH3HaxH flerpajjaijHH pacraTejibHbix co- 
oOmeCTB, B XOTOpbIX oOHTaeT BHfl, OTCyTCTByiOT, XpOMe HeXOTOpOH pa3pe»CeHHOCTH 
TpaBOCTOfl B CBH3H C HH30BBIM nOHCapOM 2003 T. 

4. HeoGxo^HMO npoBO^HTb eaceroflHbm MOHHTopHHr 3a coctohhhcm nonyjwuHH, 
nocxojibxy bh/j npeACTaBJieH o^hoh, nocTeneHHO yMeHbiiiaiomeHCfl, nonyjwuHefi, He- 
^ocTaTOHHO H3yneH h HMeeT caMyio Bbicoxyio xaTeropnio pe/jxocTH b KpacHbix xhh- 
rax PCOCP, CpejjHero Ypana. 
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SUMMARY 

The single population of Astragalus kungurensis, an endemic species of the Urals, included in 
the Red Data Books of RSFSR (1988) and the Middle Urals (1996) with the status of the endangered 
species (category I) is investigated. The population numbers 90 individuals, and is characterized as 
a mature, full member one of normal type. The description and morphological characteristics of age 
classes are given. For the species conservation, it is desirable to make annual monitoring of the condi¬ 
tion of its population, to cultivate the species in botanical gardens and to disseminate in to other natu¬ 
ral habitats. 
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npOBeaeH aHajin3 KOJiHHecTBeHHbix npH3HaKOB kjictok BepxHero snmiepMHca Ha 6 cTa^nax pa3BHTna 
jiHCTa b cpaBHeHHH c Me30(J)HJui0M. YcTaHOBJieHO, hto miacTHflbi, npe^CTaBjieHHbie b 3nmiepMHce mcjikhmh 
xjioponjiacTaMH, npeicpamaioT pocT b jihctc Ha ctb^hh KJieTOHHbix jiejieHHH, ojmaKO hhcjio hx Ha KJieTKy 
Taxoe >k e, xax b Me3o4>HJiJie. B 3aKOHHHBUinx pocT jihctwix cyMMapHbin o6T»eM xjioponjiacTOB b KJieTKe 
3nH,aepMHca nonra b 11 pa3 MeHbine, neM b KJieTKe Me3o4>HJiJia. THJiaKOHflHaa cncTeMa pa3BHTa 3Hann- 
TejibHO cjia6ee, a njiacTorjio6yjibi BbipaaceHbi cnjibHee. CoaepacaHHe mhtoxohaphh h npOTJOKeHHOCTb KpHCT 
b KJieTKax 3nnflepMHca Bbiine, ho cbmh opraHejuibi Mejibne. Cyan no MOp(j)OMeTpHH, b o6enx TKaHJix mbkch- 
MaJIbHOH aKTHBHOCTH KaK MHTOXOHflpHH, TaK H XJIOpOnJiaCTbl flOCTHTaiOT B HeflaBHO 3aKOHHHBIIIHX pOCT 
JIHCTbJIX. B KJieTKax 3nHflepMHCa aKTHBHOCTb MHTOXOHflpHH Ha Bcex CTaflHJIX Bbiine, a XJIOpOnJiaCTOB HH)Ke, 
neM b Me30(()HJiJie. nepOKCHCOMbi b 3nHflepMHce b .aecjiTKH pa3 Mejibne, a hx hhcjio Ha KJieTKy jihuib He- 
mhothm 6ojibine. AKTHBHOCTb 3HflOMeM6paHHOH cHCTeMbi oneHb HH3Kaa, na^aeT no Mepe pocTa JiHCTa. Ko- 
jiHnecTBeHHbie H3MeHeHHa npn ciapeHHH JiHCTbeB b o6enx tkbhjix npoTexaioT cxojiho. 

RjiioneBbie cjiOBa: Populus , MOp(j)OMeTpH5i, aH(t)4)epeHHHauH5i, yjibTpacTpyKTypa, 3nn^epMHC. 

B npeAti^ymHx nyOjiHKaijHflx, nocBameHHbix ^HHaMHKe KJieTOHHbix KOMnoHeHTOB 
B XOfle pOCTa H CTapeHIW JiHCTa, 6bIJIH BblflBJieHbl 3aKOHOMepHOCTH H3MeHeHHH KOJIHHe- 
CTBeHHbix napaMeTpoB 3 thx KOMnoHeHTOB b Me30(J)HJiJie y aepeBa Populus deltoides 
(BacHJibeB, 1997; BacHJibeB, MypaBHHK, 1997a, 6), Me30(J)HJuie (BacHJibeB, MypaBHHK, 
2001) h 3aMbiKaiomHX KJieTKax ycTbHU (BacHJibeB, 2001) y oflHOJieraeH TpaBbi Ara- 
bidopsis thaliana. B HacToameM cooOmeHHH iiphbo^htch 3th flaHHbie jxjvl apyrofi 
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TicaHH — 3iiHflepMHca TonojM, ero ochobhmx rjictok. Cjie^yeT otmcthtb, hto kojih- 
HecTBeHHaa yjibTpacTpyKTypa KJieTOK onnflepMHca, TeM 6ojiee b xo^e xcH3HeHHoro uhk- 
jia JiHCTa noapoGHo He H3ynajiacb. Hmciotch jiHHib aaHHbie o bcjihhhhc mhtoxoh/jphh, 
HHCJie, bcjihhhhc h «cTeneHH rpaHajibH0CTH» xjioponjiacTOB b pa3JiHHHbix TKaroix, 
BKJHOHaa 06a onnflepMHca, y 3pejibix jiHCTbeB pa/ja pacTeHHH (raMajien, 1983; TaMajieH, 
MHJiaoiBHJiH, 1986). 


MaTepnaji h MeTO^HKa 

Hccjie^OBaHbi ocHOBHbie kjictkh BepxHero onH/jepMHca Tonojifl y Tex )Ke caMbix 
JiHCTbeB, KOTOpbie 6bIJIH B3HTbI flJUI H3yHCHH5I flH(})<f)epeHUHaUHH H CTapeHHH KJieTOK Me- 
30 (f)HJiJia (BacHJibeB, 1997; BacHJibeB, MypaBHHK, 1997a, 6). Mop(J)OMeTpHHecKHH aHa- 
jih 3 npoBe^eH Ha 6 H3 8 CTa^HH HCH3HeHHoro UHKJia JiHCTa, H3yneHHbix ajih Me30<})HJiJia, 
HCKJHoneHbi npe^CTapnecKaH CTaflHa h CTaniia cepeflHHbi CTapeHHH. Mctoahkh noa- 
totobkh npenapaTOB jxjik ojieKTpoHHon MHKpocKonHH h Mop<})OMeTpHH no,apo6HO onn- 
caHbi paHee (BacHJibeB, MypaBHHK, 1997a). ^o6aBjno TOJibKo, hto cpe^HHH o6i>eM kjict- 
kh 3nH,aepMHca noflCHHTMBajica, hcxoah H3 cpe^HHX napunajibHoro h a6cojnoTHoro 
o6i>eMOB aapa (Steer, 1981). B KanecTBe kohtpojm o6i>eM kjictkh onpe/jejiajicfl TaK- 
xce nyTeM yMHOxceHHH ee njioma^H b njiaHe Ha ee cpe^HHH aHTHKjiHHajibHbm pa3Mep. 
ripn 3 tom njiomaflb KJieTOK onpe^eji^jiacb no,a cBeTOBbiM MHKpocKonoM Ha penjiHKax 
onn^epMHca, nojiyneHHbix npn noMomn jiaKa rjw HonreH. AHTHKjiHHajibHbm pa3Mep H3- 
Mepajica Ha yjibTpaTOHKHX nonepeHHbix cpe3ax JiHCTa non ojicktpohhmm MHKpocKonoM. 
riOBepXHOCTb BHyTpeHHHX MHTOXOH^pnaJIbHblX MeM6paH B 1 MHTOXOHflpHH nOflCHHTbl- 
Bajiacb yMHO)KeHHeM ee BejiHHHHbi b 1 mkm 3 Ha cpe^HHH o6i>eM opraHejuibi, a bo Been 
KJieTKe — nyTeM yMHoaceHHJi Ha o6i>eM b Hen Bcex mhtoxoh^phh. 

B HacToameii CTaTbe npH3HaKH ochobhmx kjictok onn^epMHca JiHCTbeB Tonojni mho- 
roKpaTHo cpaBHHBaiOTCH c TaKOBbiMH KJieTOK Me30(J)HJiJia, ony6jiHKOBaHHMMH paHee 
(BacHJibeB, 1997; BacHJibeB, MypaBHHK, 19976). Hx 3HaneHHH ajih Me3o<})HJiJia bkjiio- 
neHbi b KanecTBe 3HaMeHarejui b Ta6ji. 1 — 9, h b flajibHenmeM ccmjikh Ha oth CTaTbH b 
T eKCTe He npHBOAflTca. 


Pe3yjibTaTbi h o6cy^eHHe 

B 3anaTKax jihctbcb (jihctobmx 6yropxax) Tonojw (1-a CTajjHn), 3aKjiajjbiBaK)mHXCH 
b onpeaejieHHOH nocjie^OBaTejibHocra Ha (fmaHrax anHKajibHOH MepHCTeMbi no6eroB b 
noHKe, KJieTKH npoTo^epMbi (6yaymero onn^epMHca) no KOJiHHecTBeHHbiM (h KanecT- 
BeHHbiM) noxa3aTejMM yjibTpacTpyKTypbi jjocTOBepHo He orannaiOTCH ot nojjcTHJiaio- 
mnx KJieTOK, ^aiomnx Hanajio KJieTKaM Me30(f)HjiJia (BacHJibeB, MypaBHHK, 1997a). Ha- 
HHHaa co cjie^yiomeH CTa^HH — jihctbcb, BbimeflniHX H3 noHKH h pacTymnx b ochob- 
hom nyTeM ^ejieHHH kjictok, no mhothm KOJiHHecTBeHHbiM npH3HaKaM kjictohhmx 
KOMnoHeHTOB onn^epMHC yxce 3aMeTH0 OTjiHHaeTCJi ot Me30(f)Hjuia. 

BaKyojiH. 3nHflepMajibHbie kjictkh — HaH6ojiee BaKyojiH3HpoBaHHbie kjictkh jih- 
CTa. ripo3paHHaH ueHTpajibHaa BaKyojib cjiyxcHT 3amHTHbiM bo^hhbim OKpaHOM ajui pac- 
nojioxceHHbix rjiyGxce (J)OTOCHHTe3HpyiomHx kjictok Me30(f)HJiJia. B xo^e pocTa JiHCTa 
Tonojni o6beM kjictok onn^epMHca yBejiHHHBaeTca 6ojiee neM b 25 pa3 h oto yBejiHHe- 
HHe npoHexoflHT rjiaBHbiM o6pa30M 3a cneT yBejiHHeHHa o6beMa ueHTpajibHOH BaKyojiH, 
o6ecneHHBaiomero pocT kjictkh, b MeHbineH CTeneHH — 3a cneT yTOJimeHHH kjictohhoh 
o6ojiohkh h coBceM Majio — 3a cneT HOBoo6pa30BaHHH uHTonjia3Mbi (Ta6ji. 1, 2). B 3 a- 
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TAEJMUA 1 

^HHaMHKa napunajibHoro oObeMa (%) KOMncmeHTOB kjictok 
B epxHero anmiepMHca (HHCJiHTejib) m Me 30 (t>njuia ( 3 HaMeHaTejib) 
B XOAe XCH 3 HeHHOrO UMKJia JIHCTa 


KoMnoHeHTbi kjictok 

CTajIHM 

1 

2 

3 

4 

5 

6 

06oJiOHKa 

7.9 ± 0.6 
7.4 ±0.3 

16.7 ± 1.2 
6.8 ± 0.4 

18.9 ± 1.3 
5.7 ± 0.5 

28.7 ± 1.9 

6.5 + 0.5 

29.9 ±2.1 

5.9 ± 0.3 

33.1 ±2.9 
6.5 ± 0.3 

KyTHKyjia 

0.3 ±0.1 

0 

0.3 ± 0.04 

0 

3.9 ±0.3 

0 

5.5 ± 0.4 

0 

5.3 ± 0.4 

0 

5.0 ± 0.4 

0 

Baicy'ojiH 

6.2 + 1.2 

4.7 ± 0.5 

56.0 ± 1.7 
34.6 ± 2.5 

64.5 ±2.1 

48.6 ± 3.4 

60.1 +2.1 
48.5 ± 3.4 

61.9 ± 2.4 
69.2 ± 0.8 

60.2 ± 2.2 
86.8 ± 0.5 

H^po 

25.1 ± 1.8 
24.3 ± 1.8 

4.0 ± 0.5 
7.0 ± 1.0 

1.2 ±0.2 
4.5 ± 0.9 

0.7 ± 0.07 
3.4 ± 0.7 

0.3 ± 0.04 
0.7 ± 0.2 

0.2 ± 0.05 
0.4 ±0.1 

UHTonjia3Ma 

60.1 ± 1.9 
63.6 ± 1.8 

22.8 ± 1.8 
51.5 ±2.6 

11.1 ± 1.0 
41.2 ±4.3 

4.9 ± 0.4 
41.5 ±2.9 

2.6 ± 0.2 
24.2 ± 0.7 

1.5 ±0.1 

6.3 ± 0.4 

— xjioponjiacTbi 

3.7 ± 0.5 
3.9 ± 0.3 

1.5 ±0.1 

12.5 ± 1.2 

1.4 ±0.1 
19.6 ±2.5 

0.4 ± 0.05 
23.1 ± 1.7 

0.4 ± 0.03 
13.5 ±0.5 

0.2 ± 0.06 
3.8 ± 0.2 

— MHTOXOHJlpHH 

3.2 ± 0.4 
4.6 ± 0.3 

1.1 ±0.01 
2.1 ±0.2 

0.5 ± 0.04 
2.3 ± 0.4 

0.4 ± 0.05 
2.3 ± 0.3 

0.2 ± 0.08 
1.1 ±0.08 

0.02 ± 0.02 
0.1 ±0.02 

— nepoKCHcoMbi 

0.1 ±0.03 

0.04 ± 0.05 

0.01 ±0.01 

<0.01 

<0.01 

<0.01 

0.1 ±0.04 

0.3 ± 0.06 

0.6 ±0.1 

0.6 ± 0.1 

0.2 ± 0.03 

0.1 ±0.01 

— Tejibua TojibjpKM 

0.5 ± 0.04 
0.6 ± 0.08 

0.2 ± 0.08 
0.2 ± 0.06 

| 

0.08 ± 0.08 
0.2 ± 0.05 

0.04 ± 0.04 
0.1 ±0.02 

0.01 ±0.01 
0.1 ±0.01 

<0.01 

<0.01 

— peTHKyjiyM 

0.8 ± 0.05 
1.2 ±0.2 

0.6 + 0.14 
0.6 ±0.12 

0.3 ± 0.04 
0.1 ±0.04 

0.04 ± 0.04 
0.1 ±0.06 

0.01 ±0.01 
0.1 ±0.02 

<0.01 

<0.01 

— UMT030JIb 

51.8 ± 1.6 
53.3 ± 1.6 

19.5 ± 1.6 
35.9 ± 1.7 

8.8 ± 0.3 
18.5 ± 1.6 

4.0 ± 0.4 
15.4 ± 1.1 

2.0 ±0.1 
9.3 ±0.2 

1.2 ±0.07 
2.4 ±0.1 


ripHMeMaHHe. CranHH: 1 — 3aKJianKH JIHCTa, 2 — ae/ieHHH kjictok, 3 — pacrflaceHHfl kjictok, 4 — 3pejiocTH, 
5 — Hanajia ciapeHHJi, 6 — 3aBepmeHHfl cTapeHna. 


KOHHHBineM pocT jiHCTe BaKyojinpHbiH o6beM yBejiHHHBaeTC^ b 215 pa3 no cpaBHeHHio 
c TaKOBbiM b KjieTKax npoTOAepMbi jincTOBoro 6yropica, Tor^a KaK b Me30(J)HJuie oTMene- 
ho Jinoib 59-KpaTHoe yBejinneHne. 3Ta pa3Hnua 6bma 6bi eme Gojiboien, ecjin 6bi He Ha- 
jiHHHe y ann^epMajibHbix kjictok Tonojin 3HaHHTejibH0 yTOJimeHHOH no cpaBHeHHio c 
Me30(J)HJUi0M o6ojiohkh, pacTymefi ueHTpocTpeMHTejibHO 3a cneT o6beMa ueHTpajibHOH 
BaKyojiH. 

H/ipo. KaK h b KjieTKax Me30(J)HJina, nocjie npeKpameHHH AejieHHH HaHHHaeTCH 
yMeHbineHHe pa3Mepa ha pa, oco6chho pe3Koe npH CTapeHHH jiHCTbeB (Ta6ji. 2,5). OAHa- 
ko npH 3tom HApo KjieTOK anHAcpMHca Ha Bcex H3yneHHbix CTaAHHX ocTaeTCH 6ojiee 
KpynHbiM h OKpyrjibiM, hqm b KjieTKax Me30<})HJiJia. napajuiejibHO c yMeHbmeHHeM pa3- 
Mepa HApa yMeHbmaeTCH h pa3Mep HApbiuiKa. KaK h b Me30(J)HJuie (BacHJibeB, 1989), 
b jihctbhx Ha CTaAHH ACJieHHH npoHexoAHT cerperauHH rpaHyjinpHoro h (J)h6phjijihpho- 
ro KOMnoHeHTOB HApbiuiKa: rpaHyjiapHbiH KOMnoHeHT 3aHHMaeT ero nepH(J)epHio. B Ha- 
najie CTapeHHH JiHCTbeB Ha6jnoAaeTCH AerpaHyjinuHH HApwuiKa, pa3Mep ero pe3Ko co- 
KpamaeTCH. 3to yKa3biBaeT Ha noAaBjieHHe aKTHBHocra HApbiuiKa b o6pa30BaHHH pn- 
6ocom. 

U,HTonjia3Ma. IIo oraocHTejibHOMy coAepncaHHio UHToiuia3Mbi c opraHejuiaMH Me- 
30(J)hjiji Ha Bcex CTaAHHx npeBocxoAHT onHAepMHC, npnneM pa3HHua c B03pacT0M jiHCTa 
yBejiHHHBaeTCH (Ta6ji. 1). B aGcoJiioraoM BbipanceHHH kojihhcctbo UHTonjia3Mbi b Me3o- 
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TAEJ1HUA 2 

^HHaMHKa o6i>eMa (mkm 3 ) KOMnoHeHTOB KJieTOK BepxHero anHAepMHca (HHCJWTejib) 
h Me3o4)HJiJia (3HaMeHaiejib) b xoae XH3HeHHoro urnoia jiHCTa 












CraflHH 



KoMnoHeHTbi kjictok 







1 

2 

3 

4 

5 

6 


OSoJiOHKa 

34.0 

430.1 

1136.2 

3197.2 

3283.0 

3802.2 

24.3 

74.5 

74.9 

124.1 

110.2 

128.3 

KyTHKyjia 

1.2 

0 

7.0 

0 

239.2 

0 

617.5 

0 

581.9 

0 

571.7 

0 

BaKyojiH 

26.6 

1444.8 

3864.4 

6695.1 

6796.6 

6904.1 

15.7 

377.5 

642.6 

920.6 

1298.2 

1723.2 

flapo 

107.6 

80.5 

103.2 

76.4 

90.2 

59.7 

78.8 

64.9 

30.7 

13.2 

20.7 

8.2 

Li,HTonjia3Ma 

260.6 

594.9 

680.0 

551.4 

287.8 

181.3 

210.5 

561.7 

515.2 

789.1 

454.5 

124.7 

— xjioponjiacTbi 

15.7 

40.2 

87.2 

40.9 

38.5 

18.7 

12.9 

136.8 

259.6 

438.2 

253.4 

74.6 

— MHTOXOHAPHH 

13.5 

30.5 

33.0 

47.4 

27.3 

2.8 

15.1 

23.3 

30.5 

42.5 

21.2 

1.7 

— nepoKCHcoMbi 

0.4 

1.2 

1.1 

0.2 

0.7 

<0.1 

0.3 

2.8 

7.3 

13.2 

3.6 

0.2 

— Tejibiia rojibjDKH 

22 

5A 

5A 

10 

1.2 

<0.1 

2.0 

2.2 

2.0 

0.7 

1.1 

<0.1 

— peTHKyjiyM 

3.3 

16.5 

21.6 

4.5 

1.0 

<0.1 

3.9 

6.1 

1.8 

2.7 

1.2 

<0.1 

— UHT030JIb 

225.5 

501.4 

532.0 

453.4 

219.1 

159.8 

174.3 

393.7 

244.2 

291.7 

174.1 

48.3 

Bca KJieTKa 

430 

2580 

6010 

11140 

10980 

11480 

331 

1090 

1322 

1899 

1876 

1985 


ripHMeMaHHe. Oa^HM 1—6 — cm. Ta6;i. 1. 


(f)HJiJie 6ojibine, neM b anH^epMHce jimiib Ha 2 CTa ^mx, ho KjnoneBbix — 3pejiocTH h Ha- 
najie CTapeHHH (Ta6ji. 2). B KJieTKax onH^epMHca 3pejibix jiHCTbeB ocHOBHoe kojihhcctbo 
UHTonjia3Mbi h wpo pacnojiaraiOTCH y BHyTpeHHeH nepHKJiHHajibHOH ctchkh. 

IIpeoGjiaflaioiijHH KOMnoHeHT uHTonjia3Mbi anH^epMHca Ha Bcex ctsl^uhx oHToreHe- 
3a JiHCTa — ijHT030Jib, Tor/ja xax b Me30(J)HJiJie UHT030Jib npeoGjia^aeT TOJibKo Ha paH- 
hhx CTa^HHX — 3aKJiaflKH JiHCTa h pocTa nyTeM aejieHHfl KJieTOK, Ha Bcex ocTajibHbix 
CTa^rax npeoGjia^aiOT xjioponjiacTbi (Ta6ji. 1, 2). OGmchhctch 3to pa3JiHHHe TeM, hto 
b anHflepMHce xjioponjiacTbi pacTyT Majio h TOJibKo Ha cTa^HH ^ejieHHH KJieTOK JiHCTa 
(Ta6ji. 4). B a6cojiiOTHOM 3HaneHHH o6beM uhto3ojui Ha KJieTKy anH/jepMHca Bcer^a 
6ojiboie, neM Ha KJieTKy Me30(f)Hjuia (Ta6ji. 2). MaxcHMajibHOH BejiHHHHbi 3 tot noKa- 
3aTejib flocraraeT Ha CTa^HH pocTa JiHCTa pacTJDKeHHeM, b Me30<})HJiJie ace — Ha cTa^HH 
pocTa ^ejieHHeM. /Jaace Ha cra^HH 3aBepmeHHH CTapeHHH aGcojnoTHbiii o6i>eM uhto3ojw 
b KJieTKe 3nHflepMHca 6ojiee neM b 7 pa3 npeBbimaeT o6i>eM Bcex uHTonjia3MaTHHecKHX 
opraHejui BMecTe B3HTbix (Ta6ji. 2). B OTHOCHTejibHOM BbipaaceHHH aojih uhto30jhi no 
Mepe pocTa JiHCTa nocTOHHHO na^aeT b o6chx TKaHHX, ho b pa3bi CHJibHee b ammepMHce 
(Ta6ji. 1), h b Me30(J)HJiJie otot noKa3aTejib Bcer^a b pa3bi Bbirne. B uHTonjia3Me Ha Bcex 
CTa^HHX b oneHb He6ojibinoM HHCJie BCTpenaiOTCH jranH^Hbie xanjiH. B UHT030Jie KJieTOK 
onH^epMHca JiHCTa Ha CTa^HH pocTa aejieHHeM nacTOTa cboGo^hmx ph6ocom, no rjia30- 
MepHOH oueHKe, Taicafl tkq BbicoKaa, xax h b npoTo/jepMe jihctoboto 6yropxa. Ha cjie- 
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Ayiomen CTaAHH OHa 3aMeTHO coxpamaeTca h b u;HT030Jie ocTaioTCH y^aneHHbie Apyr 
ot Apyra rpynnbi — nojiHCOMbi. B Me30(J)HJiJie yMeHbineHHe njioTHOCTH pacnpe^ejie- 
HHfl CB060AHMX nOJIHCOM npOHCXOAHT II03flHee- B 3aXOHHHBIHHX pOCT JIHCTbflX (Ba- 

CHJibeB, 1989). 

no Mepe CTapeHHH JiHCTa cjioh nocTeHHOH uHTonjia3Mbi b KJieTKax nporpeccHBHO co- 
KpamaeTCfl. Kax h b Me3o<})HJiJie, 6ojibmafl nacTb nepHMeTpa cpe3a xjictxh anH^epMHca 
Ha 3aBepmaiomeH CTaAHH CTapeHHfl npe^cTaBjieHa jihoib roia3MaTHHecxoH MeM6paHOH 
H TOHOnJiaCTOM, MOXAy KOTOpbIMH HaXO^HTCH OHeHb y3KHH 3JieKTp0HH0-np03paHHbIH 
npoMOxyrox. 

IlJiacTH^bi. no KOJiHHecTBeHHbiM npH3HaxaM njiacra^ h hx flHHaMHKe Me^c^y 3nn- 
AepMHcoM h Me30(J)HJui0M Ha6jnoAaeTCfl HaH6ojiee 3aMeTHan pa3HHija, hto CBH3aHO co 
cneuHajiH3auHeii nocjieAHero ajih (f)OTOCHHTe3a. Kax h y 6ojiboiHHCTBa Apyrnx pacTe- 
hhh (MHpocjiaBOB, 1974,1980), njiacTHAbi b xjieTxax 3nHAepMHca jiHCTbeB Populus del- 
toides npeACTaBJieHbi xjioponjiacTaMH. OAHaxo pa3BHTbi ohh 3HaHHTejibH0 cjiaGee, HeM 
B Me30(J)HJIJie. npOHCXOAHT OHH H3 K)BeHHJIbHbIX jieiixonjiacTOB («npOnJiaCTHA») npOTO- 
AepMbi jiHCTOBoro 6yropxa, HMeiomHx TaxHe ace hhcjio (Ta6ji. 3), pa3Mepbi (Ta6ji. 4, 5) 
h cTpoeHHe, xax h b niy6)xe pacnojioaceHHbix xjieTxax, AaiomHX Hanajio xjieTxaM Me30- 
(J)HJiJia. OAHaxo yace co CTaAHH acjichhh xjieTox MOXAy cpaBHHBaeMbiMH txbhhmh noHB- 
jwiOTCfl pa3JiHHra: aOcojnoTHbiH (Ta6ji. 2) h HHAHBHAyajibHbiH (Ta6ji. 3) o6i>eMbi, jih- 
HefiHbie pa3Mepbi (Ta6ji. 5) onHAepMajibHbix xjioponjiacTOB nepecTaiOT yBejiHHHBaTbCfl 
(yBejiHHeHHe Ha cTaAHH pocTa pacTJDxeHHeM npoHexoAHT 3a cneT HaxomieHHfl b njiacra- 
Aax 3anacHoro xpaxMana, xorAa napuHajibHbiH o6beM xpaxMajibHbix 3epeH b hhx 3aHH- 
MaeT non™ TpeTb o6i>eMa njiacraAbi) (Ta6ji. 6, 7). B npoTHBonojiomiocTb onHAepMHcy, 
xjioponjiacTbi Me30(J)HJiJia hhtchchbho pacTyT h no napunajibHOMy (Ta6ji. 1), h a6co- 
jnoTHOMy (Ta6ji. 2) o6i>eMaM, a Taxace no BejiHHHHe (Ta6ji. 4 h 5). MaxcHMajibHbix 3Ha- 
neHHH no othm noxa3aTejiflM Me30(f)HJijibHbie xjioponjiacTbi AOcraraiOT b 3axoHHHBiHHX 
pOCT JIHCTbflX, XapaXTepH3yiOmHXCH MaXCHMaJIbHOH HHTeHCHBHOCTbK) (J)OTOCHHTe3a. 
Ha otoh CTaAHH ohh abjuuotch npeo6jiaAaiomHMH xoMnoHeHTaMH UHTonjia3Mbi, o6i>eM 


TABJIMUA 3 

AwHaMHxa HHCJia opraHejui b xjieTxax BepxHero anHjiepMHca (HHcJiHTejib) 
h Me30({DHJiJia (3HaMeHaiejib) b xojje xcn3HeHHoro uHKJia JiHCTa 



OpraHejui bi 

CTajlHM 

XCH3HeHHOrO UHKJia 

Hhcjio 

Hhcjio 

Hhcjio 

Hhcjio 

xjioporuiacTOB 

MHTOXOHJipHH 

nepoKCHcoM 

Tejieu foJibjpKH 

JiHCTa 

Ha cpe3e 
KJieTKH 

b ue- 

JIOH 

Ha cpe3e 
KJieTKH 

b ue- 

JIOH 

Ha cpe3e 
KJieTKH 

b ue- 

JIOH 

Ha cpe3e 
KJieTKH 

b ue- 

JIOH 


oeTKe 

KJieTKe 

oeTKe 

KJieTKe 

3axjiaAKH JiHCTa 

7.8 ± 0.9 

52 

12.2 ± 1.4 

129 

0.5 ± 0.3 

6 

1.2 ±0.2 

5 

6.5 ± 0.3 

44 

12.1 ±0.7 

119 

0.5 ±0.1 

6 

1.6 ±0.2 

8 

AeJieHHH KJieTOK 

2.9 ± 0.2 

22 

10.2 ± 0.4 

191 

0.7 ±0.1 

17 

2.3 ±0.2 

22 

7.9 ± 0.5 

37 

9.1 ±0.6 

29 

2.4 ± 0.2 

8 

1.6 ±0.2 

4 

PacTflxceHHH xae- 

2.7 ± 0.2 

26 

5.6 ± 0.4 

145 

0.4 ±0.1 

20 

1.4 ±0.2 

29 

TOK 

8.8 ± 0.5 

17 

8.1 ± 1.1 

31 

3.6 ±0.6 

20 

0.7 ±0.2 

2 

3pejiocTH 

1.4 ±0.2 

18 

6.4 ± 0.5 

225 

0.3 ± 0.04 

25 

1.0 ±0.1 

28 

11.3 ±0.5 

18 

16.3 ± 1.4 

102 

3.2 ±0.6 

16 

0.8 ± 0.3 

5 

Hanajia cTapeHHH 

1.4 ±0.2 
7.2 ± 0.4 

21 

17 

6.2 ± 0.7 

10.2 ± 1.4 

181 

66 

0.2 ±0.1 
1.0 ±0.2 

9 

5 

0.6 ±0.1 
0.5 ±0.1 

25 

2 

3aBepuieHHfl CTa- 

0.9 ± 0.2 

16 

0.5 ±0.1 

24 

0.04 ± 0.04 

1 

0.04 ± 0.04 

1 

peHHH 

6.7 ± 0.5 

19 

1.5 ±0.2 

15 

0.2 ±0.1 

3 

0.1 ±0.1 

1 
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TABJIMUA 4 

^HHaMHKa o6i>eMa (mkm 3 ) HHjiHBHAyajibHbix opraHejiJi 
KJieTOK BepxHero anHAepMHca (HHCJiHTejib) h Me30({DHJiJia (3HaMeHaTejib) 
B XOfle )KH3HeHHOrO llHKJia JiHCTa 


OpraHejuibi 

CTa^HM 

1 

2 

3 

4 

5 

6 

XjioporuiacTbi 

0.06 

0.07 

1.37 

3.69 

3.61 

15.3 

1.35 

24.34 

1.42 

7.93 

0.82 

3.92 

Mhtoxohaphh 

0.05 

0.06 

0.09 

0.19 

0.10 

0.36 

0.12 

0.39 

0.06 

0.11 

0.08 

0.10 

IlepOKCHCOMbl 

0.02 

0.02 

0.03 

0.06 

0.03 

0.31 

0.02 

0.82 

0.01 

0.45 

0.01 

0.08 

Tejibua fojib^KM 

0.06 

0.08 

0.07 

0.12 

0.10 

0.10 

0.04 

0.12 

0.04 

0.06 

0.04 

0.06 


IlpHMeMaHHe. CrajiHH 1—6 — cm. Ta6ji. 1. 


TABJIMUA 5 


^HHaMHKa jiHHeHHbix pa3MepoB (mkm) opraHejiJi kjictok BepxHero 3iiHjiepMHca (HHCJiHTejib) 
h Me30(^HJiJia (3HaMeHaTejib) b xojje )KH3HeHHoro UHKJia JiHCTa 


CTaflHH 

Hapo 

XjioporuiacTbi 

Mhtoxohaphh 

60JIbIlIHH 

MeHblllMH 

iiHaMeTp 

TOJIIHHHa 

jyiHHa 

TOJIIIIHHa 

3aKJia/ucH JiHCTa 

6.62 ± 0.45 
6.52 + 0.21 

6.43 ± 0.48 
6.14 ±0.23 

1.0 ±0.10 
0.94 ± 0.05 

0.40 ± 0.02 
0.39 ±0.01 

0.60 ± 0.04 
0.63 ± 0.02 

0.30 ± 0.02 
0.36 ±0.01 

flejieHHH KJieTOK 

6.45 ± 0.41 
6.33 ± 0.24 

5.06 ± 0.39 
4.94 ±0.13 

1.82 ±0.06 
3.64 ±0.14 

0.79 ± 0.04 
0.70 ± 0.03 

0.66 ± 0.02 
0.95 ± 0.05 

0.41 ±0.01 
0.50 ± 0.02 

PaCTJDKeHHH KJie¬ 
TOK 

6.06 ± 0.39 
6.52 ± 0.22 

4.75 ± 0.36 
4.14 ±0.21 

2.45 ±0.13 
5.38 ±0.18 

1.15 ±0.10 
1.32 ±0.04 

0.66 ± 0.04 
1.04 ±0.09 

0.46 ±0.01 
0.66 ± 0.02 

3pejiocTH 

5.87 ± 0.33 
6.12 ±0.51 

4.82 ± 0.28 
3.93 ± 0.52 

1.95 ±0.09 
6.54 ±0.15 

0.68 ± 0.04 
1.38 ±0.05 

0.70 ± 0.04 
1.02 ±0.03 

0.45 ±0.01 
0.70 ± 0.02 

Hanajia crapeHHH 

5.47 ± 0.52 
5.82 ± 0.44 

4.26 ± 0.38 
3.91 ±0.35 

1.80 ±0.06 
5.14 ±0.12 

0.84 ± 0.03 
1.31 ±0.05 

0.54 ± 0.04 
0.84 ± 0.06 

0.39 ±0.01 
0.41 ±0.01 

3aBepmeHHH cra- 
peHHfl 

3.98 ± 0.32 
2.62 ± 0.42 

3.27 ± 0.29 
2.11 ±0.55 

1.25 ±0.03 
2.14 ±0.01 

1.01 ±0.05 
1.78 ±0.03 

0.62 ± 0.03 
0.56 ± 0.02 

0.39 ± 0.03 
0.47 ± 0.02 


TABJIMUA 5 ( npodoAXcemie) 


CTajIHM 

IlepOKCHCOMbl 

Tejibiia fojibJixcH 

jUiHHa 

TOJIIIIHHa 

jinaMeTp 

TOJIIIIHHa 


3aKJiajiKM JiHCTa 

0.40 ± 0.2 

0.36 ± 0.05 

0.20 ±0.01 

0.20 ±0.01 

0.80 ± 0.03 

0.79 ± 0.01 

0.10 ±0.01 

0.16 ±0.01 

JlejieHHfl KJieTOK 

0.52 ± 0.08 

0.65 ± 0.06 

0.24 ± 0.01 

0.29 ± 0.02 

0.82 ± 0.02 

0.95 ± 0.29 

0.14 ±0.01 

0.18 ±0.05 

PaCTHJKeHHH KJie¬ 

0.51 ±0.07 

0.21 ±0.02 

0.81 ±0.04 

0.20 ± 0.01 

TOK 

0.82 ± 0.04 

0.60 ± 0.03 

0.77 ± 0.22 

0.21 ± 0.04 

3peJiocTH 

0.39 ± 0.05 

0.30 ± 0.04 

0.57 ± 0.02 

0.14 ±0.09 

1.19 ±0.03 

0.81 ±0.03 

0.93 ± 0.04 

0.18 ±0.01 

Hanajia CTapeHHB 

0.26 ±0.01 

0.88 ±0.10 

0.21 ±0.01 

0.70 ± 0.04 

0.56 ±0.11 

0.75 ± 0.02 

0.16 ±0.03 

0.20 ± 0.01 

3aBepmeHHfl CTa- 

0.27 ± 0.03 

0.23 ± 0.02 

0.49 ±0.16 

0.20 ± 0.05 

peHHH 

0.48 ± 0.04 

0.40 ± 0.05 

0.68 ± 0.03 

0.16 ±0.01 
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TABJIMUA 6 

^HHaMHKa napunajibHoro oObeMa (%) KOMnoHeHTOB xjioponjiacTOB 
KJieTOK BepXHero 3iiHaepMHca (HHCJiHTejib) h Me3o<i>HJiJia (3HaMeHaTejib) 
B XOAe XCH3HeHHOrO UHKJia JIHCTa 


KoMnoHeHTbi xjiopon^acTOB 

CTajIHH XCH3HeHHOrO UHKJia 

2 

3 

4 

5 

6 

06oJioHKa 

5.6 ± 0.5 
6.4 ± 0.4 

4.2 ± 1.3 

5.8 ± 0.7 

5.2 ± 0.7 

4.2 ± 0.3 

5.6 ±0.8 

4.9 ±0.1 

5.5 ±0.5 

5.0 ±0.3 

rpaHbi 

6.0 ± 0.5 
13.8 ± 1.9 

4.9 ± 0.5 

21.9 ± 1.8 

11.2 ±0.9 
24.6 ± 2.0 

10.2 ± 0.8 

15.5± 1.1 

1.3 ±0.3 

3.9 ± 1.1 

MexopaHHbie THJiaKOHjibi 

1.5 ±0.1 

1.3 ±0.1 

1.8 ±0.1 

2.7 ±0.2 

3.5 ± 0.08 

5.0 ± 1.0 

9.4 ± 1.0 

5.7 ±0.2 

5.2 ±0.1 

5.3 ±0.6 

KpaxMajibHbie 3epHa 

14.9 ± 1.3 
4.5 ± 2.3 

30.7 ± 2.98 
1.6 ± 0.6 

1.5 ±0.2 
12.7 ± 0.8 

1.1 ±0.2 

6.1 ±0.1 

0.7 ± 0.04 
3.5 ± 1.0 

FIepH(J)epHHecKHH peTHKyjiyM 

1.8 ±0.2 

1.1 ±0.2 

0.4 ± 0.04 
0.6 ± 0.2 

0.1 ±0.02 
0.3 ±0.1 

0.2 ± 0.04 
0.6 ±0.1 

0.2 ± 0.03 
0.12 ±0.1 

FIjiacTorjio6yjibi 

1.3 ±0.4 
0.4 ± 0.2 

0.8 + 0.04 
0.6 ± 0.2 

10.3 ± 1.7 
2.1 ±0.6 

18.2 ±2.1 
14.4 ±0.1 

50.6 ± 6.8 
45.1 ±2.8 

CTpoMa 

68.6 ±3.8 
68.8 ± 2.3 

57.4 ±5.1 
60.2 ±3.1 

69.9 ±3.1 
50.5 ± 2.3 

62.0 ± 5.2 
53.3 ±0.1 

38.2 ±7.1 
37.1 ±2.6 


flpHMeHaHHe. OrajjHH 2—6 — cm. Ta6ji. 1. 


hx Ha KjieTKy 6ojiee neM b 10 pa3 npeBbimaeT TaKOBOH ammepMajibHbix xjioponjiacTOB 
(Ta6ji. 2), cpeflHHH ^HaMeTp 1 xjioponjiacTa — b 3.3 pa3a (Ta6ji. 5). OflHaico no nncjiy 
xjioponjiacTOB b KJieTKe onn^epMnc AOCTOBepHo He OTjiHHaeTCH ot Me30<J)HJiJia (Ta6ji. 3). 
Kaic h b Me30(J)HJiJie, penjiHKaijHfl njiacra^ b anH^epMHce npeicpamaeTCfl c npeicpame- 
HHeM aejieHHfl KJieTOK. 


TABJTHUA 7 

/iHHaMHKa o6T>eMa (mkm 3 ) Ha KjieTKy KOMnoHeHTOB xjioponjiacTOB 
KJieTOK BepXHero anHAepMHca (HHCJiHTejib) h Me3o4)HJiJia (3HaMeHaTejib) 
B XOAe XCH3HeHHOro UHKJia JIHCTa 


KoMnoHeHTbi xjioponjiacTOB 

CTajIHH )KH3HeHHOrO UHKJia 

2 

3 

4 

5 

6 

06ojiOHKa 

2.3 

3.7 

2.1 

2.2 

1.0 

8.7 

15.1 

18.4 

12.4 

3.7 

TpaHbi 

2.4 

4.3 

4.6 

3.9 

0.2 

18.9 

56.9 

107.8 

39.3 

2.9 

MeacrpaHHbie THJiaKouubi 

0.6 

6.8 

1.1 

24.4 

0.7 

25.0 

1.1 

13.2 

0.6 

4.0 

KpaxMajibHbie 3epHa 

6.0 

6.1 

26.8 

4.2 

0.6 

55.7 

0.4 

15.5 

0.1 

2.6 

riepH(J)epHHecKHH peTHKyjiyM 

0.7 

1.5 

0.4 

1.6 

0.1 

1.3 

0.1 

1.5 

<0.1 

0.1 

fljiacTorjioOyjibi 

0.5 

0.5 

0.7 

1.6 

4.2 

9.2 

7.0 

36.5 

9.6 

33.6 

CTpoMa 

27.6 

50.1 

22.2 

21.0 

7.2 

94.0 

156.3 

221.3 

135.1 

27.7 


IlpHMeHaHHe. CTajinn 2—6 — cm. Ta6ji. 1. 
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TABJ1MUA 8 

^HHaMHKa napaMeTpoB THJiaKOHflHOH chctcmm, KpaxMajibHbix 3epeH 
h njiacTorJio6yji xjioporuiacTOB kjictok BepxHero snHjjepMHca (HHCJimejib) 
h Me30<i>HJiJia (3HaMeHaTejib) b xojie )KH3HeHHoro UHKJia JincTa 


IlapaMeTpbi 

CTailHH )KH3HeHHOrO UHKJia 

2 

3 

4 

6 

Hhcjio rpaH Ha cpe3 ruiacTHAbi 

9.9 ± 0.2 
12.4 ± 1.3 

9.3 ± 0.3 
21.2 ± 1.5 

13.4 ±0.2 

27.5 ± 1.0 

0.8 ±0.1 

0.7 ±0.1 

^HaMeTp rpaH, mkm 

0.3 ± 0.02 
0.5 ± 0.02 

0.3 ± 0.02 
0.5 ± 0.02 

0.2 ±0.01 

0.5 ± 0.02 

0.2 ±0.01 

0.7 ±0.01 

Hhcjio rarcaKOHjioB b rpaHe 

2.5 ± 0.2 

4.1 ±0.2 

2.4 ± 0.3 

5.6 ± 0.2 

2.8 ±0.2 
11.6 ±0.8 

2.1 ±0.3 

7.7 ± 0.7 

Hhcjio KpaxMajibHbix 3epeH Ha cpe3 ruia- 

CTHAbl 

Pa3Mep KpaxMajibHbix 3epeH, mkm: 

3.7 ± 0.2 

4.1 ±0.3 

0.4 ± 0.04 

<0.1 

— 60JIbUIHH 

0.4 ± 0.03 

0.8 ± 0.09 

0.2 ± 0.03 

0 

— MeHbLUHH 

0.2 ± 0.03 

0.3 ± 0.03 

0.1 ±0.02 

0 

Hhcjio ruiacTorjioOyji Ha cpe3 ruiacTHAbi 

3.8 ±0.3 

4.6 ± 0.4 

3.5 ±0.2 

5.8 ± 0.4 

7.6 ± 0.7 

6.9 ± 0.7 

11.8 ± 1.1 
10.0 ±0.5 

jlnaMeTp njiacTorjio6yji, mkm 

0.08 ± 0.004 
0.07 ± 0.004 

0.09 ± 0.008 
0.07 ± 0.003 

0.13 ±0.011 
0.17 ±0.008 

0.23 ±0.012 
0.44 ± 0.032 


IlpHMeMaHHe. CrajuiH 2—6 — cm. Ta6ji. 1 . 


IIomhmo He6ojibinoH BejiHHHHbi, 3nH/jepMajibHbie njiacra^bi P. deltoides otjih- 
naioTCH ot Me30(J)HjijibHbix 6ojiee pa3HOo6pa3HbiMH (J)opMoii h opneHTaijHeH no otho- 
ineHHio k CTeHKaM kjictkh. no BHyTpeHHeii CTpyKType xjioponjiacTbi cpaBHHBaeMbix 
TKaHeii TaK^ce pe3K0 pa3JiHHaiOTCfl. B ann^epMnce THJiaKOHflHaa cncTeMa xjioponjiac- 
tob pa3BHTa 3HaHHTejibHO cjia6ee, xoth 0Ha h yBejiHHHBaeTca no Mepe pocTa jincTa 
(Ta6ji. 6—8). Yace Ha CTa^nn pocTa JincTa nyieM aejieHHfl kjictok Ha6jnoAaeTCfl 6o- 
jiee neM ^ByKpaTHaa pa3Hnua b CTeneHH pa3BHTHH BHyTpeHHnx MeM6paH b nojib3y Me30- 
(f)HJiJia. B anHflepMajibHbix xjioponnacTax 3aKOHHHBiimx pocT jincTbeB hhcjio h pa3Mep 
rpaH (MecT jioKajiH3auHH (J)OTOcncTeMbi II) cymecTBeHHo Hnace, caMii rpaHbi Mejibne 
n no flHaMeTpy (b 2.5 pa3a), n no BbicoTe (b 4 pa3a). 06biHHoe hhcjio rajiaKOH^OB b rpa- 
Hax 2—3, Tor^a KaK b Me30<})HJiJie Hepe^KH rpaHbi H3 20 h 6ojiee THJiaKOHflOB. He MeHb- 
maa pa3HHua b nojib3y Me30(f)HJuia HaGjnoaaeTCfl h b oTHomeHHH MeacrpaHHbix rariaKOH- 
flOB (MeCT JIOKaJIH3aUHH (f)OTOCHCTeMbI I). 

B xjioponjiacTax onH^epMHca njiacTorjioOyjibi (MecTa otjiomcchhh He 3ejieHbix nnr- 
MeHTOB H JIHnHflOB nJiaCTHfl) HaHHHaiOT GpOCaTbCH B TJia3a y^ce B 3aKOHHHBUIHX POCT 
JIHCTbflX, TOr^a KaK B Me30(f)HJIJie OHH CTaHOBflTCfl 3aMeTHbIM KOMnOHeHTOM xjioponjiac- 
tob jmiHb b HanaBuiHX CTapeTb jihctbhx (Ta6ji. 6). OflHaxo hhcjio njiacTorjioOyji Ha cpe3e 
xjioponjiacTa h hx anaMeTp b KJieTKax onn^epMHca npH6jiH3HTejibHO TaKHe ace, KaK b 
Me30(J)HJiJie (Ta6ji. 8), a hx o6beM Ha KJieTKy b Me30<})HJiJie aa)Ke 3HanHTejibHO npeBbi- 
rnaeT TaKOBOH b onn^epMHce HaHHHaji co CTa/jHH pocTa JincTa pacTJDKeHHeM (Ta6ji. 7). 
3to npoTHBopenne oGbflCHaeTCfl mchbuikm pa3MepoM snn^epMajibHbix xjioponjiac- 
TOB. C 3THM ace CBH3BH H TOT (f)aKT, HTO npH CXOflHOM Ha BCeX CTaflHflX OTHOCHTCJIbHOM 
o6beMe CTpoMbi (Ta6ji. 6) aGcojiiorabm ee o6i>eM b KjieTKe y xjioponjiacTOB onn^epMHca 
Bcer^a b hcckojibko pa3 MeHbine, neM y xjioponjiacTOB Me30(f)HJiJia (Ta6ji. 7). noJiyneH- 
Hbie ^aHHbie o CTpyKType tojibkoh^hoh chctcmm h ee ^HHaMHKe (b o6enx tkbhhx aocth- 
raeT MaKCHMyMa pa3BHTHJI B 3aKOHHHBIUHX POCT JIHCTbflx) CBH^eTeJIbCTByiOT O TOM, HTO 
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xjioponjiacTbi onHAepMHca JiHCTbeB Tonojw cnoco6Hbi k (J)OTOCHHTe3y. O^HaKo BpuA jih 
xjioponjiacTbi onHAepMHca bhocht cymecTBeHHbiii bkuba b (J)OTOCHHTe3 jiHCTa. 

KpaxMaji b xjioponjiacTax onHAepMHca pacTymnx JiHCTbeB npeACTaBJieH 3—4 
(Ha cpe3 njiacTHAbi) mcjikhmh KpaxMaubHbiMH 3epHaMH (Ta6ji. 8). KpaxMajioHaxon- 
jieHHe b cpaBHHBaeMbix TKaroix HMeeT pa3JiHHHyio AHHaMHKy b xoAe pocTa JiHCTa 
(Ta6ji. 6, 7). B anHAepMHce oho nporpeccHBHo yBejiHHHBaeTca, Aocraraji MaKCHMyMa 
(noHTH 1/3 o6i>eMa xjioponjiacTa) b xjioponjiacTax JiHCTbeB, pacTymHX pacTJDKeHHeM. 
Ilocjie 3Toro (HaHHHan c 3aKOHHHBniHx pocT JiHCTbeB) KpaxMajia b iuiacTHAax npaKTH- 
necKH He o6pa3yeTCH (Ta6ji. 6, 7). B peAKHX cjiynanx, Kor^a KpaxMajibHbie 3epHa coxpa- 
hhiotch, BejiHHHHa hx eme 6ojiee coKpamaeTCH (Ta6ji. 8). B xjioponjiacTax Me3o<})HJi- 
jia pacTymHX JiHCTbeB KpaxMajia nonra HeT, no 3aBepmeHHH pocTa HacTynaeT Maxcn- 
MyM KpaxMajioHaKonjieHHH (Ta6ji. 6, 7), o6pa3yeTca 1—2 (Ha cpe3 njiacraAbi) xpynHbix 
(AHaMeTpoM 3—5 mkm) xpaxMajibHbix 3epHa. Pa3HHua b AHHaMHKe HaKonjieHHH Kpax¬ 
Majia MO)KeT oG'bflCHHTbCH TeM, HTO B OnHACpMHCe paCTyiAHX paCTH)KeHHeM JiHCTbeB, 
KorAa KpaxMaji HaxoAHTca b MaxcHMyMe, oh o6pa3yeTca H3 caxapoB, nocTynaiomHx H3 
Apyrnx TKaHeii, h Hcnojib3yeTCH b npouecce pocTa (btophhhbih KpaxMaji). B Me30<})HJiJie 
hctohhhkom KpaxMajia hbjihiotch caxapa, o6pa3yiomHecH b xjioponjiacTax in situ b npo- 
uecce (f)0T0CHHTe3a (nepBHHHbiii KpaxMaji), h MaKCHMyM KpaxMajioHaKonjieHHH Ha6jiio- 
AaeTCH B 3aKOHHHBIHHX pOCT JIHCTbflX. 

HHTepecHO OTMeraTb, hto y Arabidopsis thaliana njiacTHAbi 3nHAepMHca 3aKOHHHB- 

IHHX POCT JiHCTbeB - THnHHHbie XJIOponJiaCTbl JIHH30BHAH0H (J)OpMbI C XOpOHIO pa- 

3BHTOH THJiaKOHAHOH CHCTeMOH (BaCHJIbeB, 2001). no BejIHHHHe (cpeAHHe AHaMeTp 
4.2 ± 0.3 mkm, BbicoTa 0.9 ± 0.03 mkm, o6beM 6.9 mkm 3 ) ohh b HecKOJibKo pa3 npeBoc- 
xoaht onHAepMajibHbie xjioponjiacTbi TonojiH. Y xjioponjiacTOB kjictok omiAepMHca 
Arabidopsis thaliana njiomaAb noBepxHOCTH THJiaKOHAHbix MeM6paH, BKjnonaiomHX 
xoporno pa3BHTbie rpaHbi, b pacneTe Ha 1 mkm 3 hx BHyrpeHHero o6beMa jinnib HeHaMHO- 
ro HH^ce, neM b xjioponjiacTax najiHcaAHoro Me30(J)HJiJia. 3Ta pa3HHua b nojib3y nocjieA- 
hhx 0Ka3biBaeTCH 3HanHTejibH0 (b 4.3 pa3a) Bbirne, ecjiH nepecHHTaTb MeM6paHbi Ha njia- 
craAy, nocKOJibKy b Me30(J)HJiJie o6i>eM 1 xjioponjiacTa bo mhoto pa3 Gojibine. Ka k h y 
TonojM, cneuH(|)HKOH onHAepMajibHbix xjioponjiacTOB y Arabidopsis HBJweTCfl o6bih- 
Hoe OTcyTCTBHe b hhx KpaxMajia, OAHaxo no BejIHHHHe h nacTOTe BcrpenaeMOCTH njiac- 
Torjio6yji ohh cxoahw c xjioponjiacTaMH Me3o<J)Hjuia. 

B OTJiHHHe ot Apyrnx opraHejui npn CTapeHHH hhcjio onHAepMajibHbix xjioponjiac- 
tob Ha KJieTKy, Kax h njiacTHA Me30(f)HJuia, AOCTOBepHO He yMeHbmaeTCH (Ta6ji. 3). Co- 
xpamaiOTCH oTHocHTejibHbiH (Ta6ji. 1) h a6cojiK)THbiH o6i>eMbi b KJieTKe (b 2.1 pa3a, 
Ta6ji. 2), Kax h BejiHHHHa caMHX opraHejui (Ta6ji. 4, 5), ho 3HanHTejibHO MeHbrne, neM b 
M e30(J)HJiJie. B pe3yjibTaTe b acejiTbix (ctbahh 3aBepmeHHJi CTapeHHH) jiHCTbHX o6beM 
njiacTHA, npeBpaTHBoiHXCH b repomonjiacTbi, b 1 onHAepMajibHoii KJieTKe b 8.5 pa3 
MeHbrne o6i>eMa uhto3ojih, TorAa Kax b KJieTKe Me30(f)HJiJia, HanpoTHB, o6iuhh o6i>eM 
repoHTOiuiacTOB b 1.5 pa3a Gojibine (Ta6ji. 2). Kax h b Me30<})HJiJie, repoHTonjiacTbi npn- 
hhmbiot (JjopMy, 6jiH3Kyio k c(J)epHHecKoii, 3a cneT npeHMymecTBeHHoro coxpameHHH 
hx AnaMeTpa no cpaBHeHHio c tojiiuhhoh (Ta6ji. 5). Ka k h b Me3o<f)HJiJie, peAyunpyeTCH 
hx THJiaxoHAHa^ CHCTeMa. napuHajibHbiii o6i>eM rpaH (Ta6ji. 6) coxpamaeTCH Gojibine, 
neM b njiacTHAax Me30(})Hjijia: b 8.6 pa3a no cpaBHeHHio c 6.3, adcojnoTHbiii o6i>eM 
(Ta6ji. 7), HanpoTHB, MeHbrne: b 23 pa3a npoTHB 37 b Me30(J)HJiJie. 3 to nponcxoAHT b 
o6enx tkbhhx rjiaBHbiM o6pa30M 3a cneT coKpameHHH nncjia rpaH h b MeHbmeii CTene- 
hh hx BbicoTbi (Ta6ji. 8). MeacrpaHHbie THJiaKOHAbi b o6ohx cjiynanx OKa3ajincb 6ojiee 
CTa6HJibHbiMH, neM THJiaKOHAbi rpaH. 

Ka k h b Me30(J)HJiJie, npn CTapeHHH JiHCTbeB b KjieTKax onHAcpMHca nponcxoAHT Ha- 
KonjieHne MaTepnajia iuiacTorjio6yji, b repoHTOiuiacTax o6enx TKaHeii ohh CTaHOBHTCH 
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#OMHHHpyK)mHM KOMIIOHeHTOM (Ta6jl. 6, 7). IIpH 3TOM npH npHMepHO OflHHaXOBOM 
HHCJie rjio6yji Ha cpe3 njiacTHAbi hx /jnaMeTp b onii^epMHCe b 2 pa3a MeHbine, hqm b 
Me 30 (})HJiJie (Ta6ji. 8 ). Hap^^y c HaKomieHHeM MaTepnajia njiacTorjio6yji npn CTape- 
hhh npoHcxo^HT npoTHBonojio^cHbiH npoijecc — nporpeccnpyiomafl y6buib CTpoMbi 
njiacTH^. no cpaBHeHHio c 3axoHHHBiHHMH pocT jihctwimh b repoHTonjiacTax 3nH- 
^epMHca ^cejiTbix jiHCTbeB o6i>eM CTpoMbi (Ta6ji. 7) yMeHbmaeTCH iiohth b 3 pa3a (b Me- 
30 (f)HJIJie — b 8). 

Mhtoxohaphh. 3th opraHejuibi b xo^e pocTa JiHCTa b cpaBHHBaeMbix tkbhhx hmciot 
pa 3 Hyio ^HHaMHKy. B KJieTKax onnflepMHca Ha Bcex H3yneHHbix CTa^HHx /jojih mhto- 
XOHAPHH 3HaHHTejIbHO HHHCe, HeM B KJieTKaX Me30(J)HJIJia, H nOCTOHHHO CHH)KaeTCH B 
0HT0reHe3e JiHCTa, Tor^a xax b Me30(J)HJHie Ha npoTJDxeHHH Tpex CTa^HH BHenoneHHoro 
pocTa OHa ocTaeTC^ nocTOHHHOH (Ta6ji. 1). CaMH opraHejuibi b ammepMHce 3HaHHTejib- 
ho Mejibne, npHHeM BejiHHHHa hx b xo^e pocTa JiHCTa nonra He B03pacTaeT, Tor^a xax 
b Me30(J)HJuie ohh 3aMeTHo pacTyT (Ta6ji. 4) xax b juiHHy, Tax h b TOJimHHy (Ta6ji. 5). 
OAHaxo a6cojiK)THbiH o6i>eM (Ta6ji. 2) h hhcjio (Ta6ji. 3) mhtoxoh^phh Ha xjieTxy b 3nn- 
#epMHce — cymecTBeHHo Bbirne. B xjieTxax annflepMHca h Me3o<})HJiJia 3axoHHHBoiHX 
pocT JiHCTbeB HHCJia Ha xjieTxy xjioponjiacTOB h mhtoxoh^phh Haxo^HTCH b cooTHome- 
hhh 1 : 12.5 h 1 : 5.7 cootbctctbchho, a oGueMbi — b cooTHomeHHH 1 : 1.2 h 1 : 0.1. 
Pa3HHua b nojib3y mhtoxoh^phh xjieTOX annflepMHca oGbhchhctch He TOJibxo h He 
CTOJibxo GojiboiHM o6i>eMOM uHTonjia3Mbi 3nH,qepMajibHbix xjieTox (Ta6ji. 2), cxojibxo 
3 HaHHTejibH 0 6ojiee bmcoxhm no cpaBHeHHio c mc30(J)hjijiom coaepacaHHeM b Hen othx 
opraHejui (0.09 h 0.05 b 1 mxm 3 cootbctctbchho). no CTeneHH pa3BHTim BHyTpeHHHX 
MHTOXOH^pHajibHbix MeM6paH Ha eflHHHijy o6i>eMa opraHejuibi h Ha bcio xjieTxy onn^ep- 
mhc Taioxe npeBoexoflHT mc30(J)hjiji (Ta6ji. 9). npaB^a, b nepecneTe Ha 1 mhtoxoh^phio 
njioma/jb noBepxHOCTH MeMOpaH b onn^epMHce HH)xe, hto oGbhchhctch MeHbineH Be- 
jihhhhoh opraHejui (Ta6ji. 4). nojiyneHHbie aaHHbie CBHfleTejibCTByiOT o tom, hto onn- 
aepMHC no mhtoxoh/jphjim Ha Bcex CTa/jHiix npeBocxo^HT mc30(J)hjiji — ocHOBaHne /yia 
npe^nojiOMceHM o Gojibinen axTHBHocra 3Toro xoMnoHeHTa xjictxh b nepBOH txbhh 
no cpaBHeHHio co BTopon. no rjia30MepHOH oueHxe, 6ojiee pa3BHTaa no cpaBHeHHio 

TABJIHUA 9 

^HHaMHKa nOBepXHOCTHOH nJIOTHOCTH BHyTpeHHHX MeMSpaH MHTOXOHflpHH 
KJieTox BepxHero ann^epMHca (HHCJiHTejib) h Me30({DHJiJia (3HaMeHaTejib) 

B XOAe XCH3HeHHOrO UHKJia JiHCTa 



n^ouiaiib noBepxHOCTH BHyTpeHHHX MeM6paH, mkm 2 

CrajiHH 

B 1 MKM 3 


BO Bcex 

XCH3HeHHOrO UHKJia 

o6beMa 

B 1 MHTOXOHiipHH 

MHTOXORUPHHX 


MHTOXOHiipHH 


KJieTKH 

3axjiaAKH JiHCTa 

25.6 ± 1.2 

1.3 

346 

19.9 ± 1.0 

1.2 

300 

/lejieHHH KJieTox 

34.1 ±0.3 

3.1 

1040 

23.9 ± 0.9 

4.5 

557 

PaCTIDKeHHfl KJieTOK 

33.1 ±2.1 

3.3 

1092 


23.3 + 1.2 

8.4 

711 

3pejiocTH 

27.5 ± 2.2 

21.6 ± 1.0 

3.3 

8.4 

1304 

918 

Hanajia CTapeHHH 

34.4 ± 0.4 

29.8 ± 1.0 

2.1 

3.3 

939 

632 

3aBepmeHHH cTapeHHH 

32.9 ± 1.9 

30.6 ± 1.2 

2.6 

3.1 

92 

52 
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C Me30(J)HJIJI0M CHCTeMa KpHCT XapaKTepHa H flJIfl KJieTOK MHTOXOHflpHH 3nH,qepMHCa He- 
KOTopbix apyrax pacTeHHH (MHpocjiaBOB, 1974). B uejiOM y Tonojia MaxcHMajibHoro 
pa3BHTHH MHTOXOH^pHOM OnHflepMHCa, KaK H Me30(J)HJIJia, flOCTHTaeT B 3aKOHHHBIHHX 
POCT JIHCTbflX, KOr/^a (J)OTOCHHTe3 HaHBblCIHHH. 

CrapeHHe jiHCTbeB xapaKTepH3yeTca, b tom HHCJie, na^eHHeM Taxnx noxa3aTejieH 
onnflepMHca, KaK oTHocHTejibHbiii h aGcojiiOTHbiii oGueMbi MHToxoHflpnoMa (Ta6ji. 1,2), 
HHCJIO (Ta6jl. 3) H BejiHHHHa MHTOXOHflpHH (Ta6jl. 4 H 5), njioma^b nOBepXHOCTH KpHCT 
b nepecneTe Ha opraHejuiy h KJieTKy (Ta6ji. 9). TaK, oGueM mhtoxoh^phh Ha KJieTKy onn- 
jjepMHca b npouecce CTapemw yMeHbmaeTca b 17 pa3 (Me3o<})HJUia — b 25), hhcjio — 
b 9 (7), HH^HBH^yajibHbiii oGueM — b 2 (4). OflHaxo CTeneHb pa3BHTHH kphct b mhto- 
xoh^phhx o6eHx TKaHefi aaace HecKOJibKo yBejiHHHBaeTca (Ta6ji. 9), hto o6t>hchhctch 
npeHMymecTBeHHbiM yMeHbmeHHeM oGueMa opraHejui («cbe)KHBaHHeM» 3a cneT y6buiH 
MaTpHKca), a He HOBoo6pa30BaHHeM BHyrpeHHHX MeM6paH. TaKHM o6pa30M, b onH/jep- 
MHCe Ha6jHOAaiOTCH CXOAHbie C Me30(J)HJIJ10M 3aKOHOMepHOCTH flHHaMHKH MHTOXOHfl- 
pHOMa npH CTapeHHH. KaK h b Me30<})HJiJie, yMeHbmeHHe HHCJia mhtoxoh^phh h coxpa- 
HeHHe HeH3MeHHOH CTeneHH pa3BHTHfl BHyTpeHHHX MeM6paH y HeMHOTHX OCTaiOmHXCfl 
ao OTMHpaHHH KjieTKH opraHejui abjuuotch b onn^epMHce npH3HaxaMH, OTjmnaiomHMH 
hx CTapeHHe ot CTapeHHH xjioponjiacTOB, /yin KOTopbix xapaKTepHbiMH hbjihiotch coxpa- 
HeHHe nocTOHHCTBa HHCJia 3 thx opraHejui h pa3pymeHHe hx BHyTpeHHHX MeM6paH. 

IlepoKCHCOMbi. Ha Bcex H3yneHHbix CTa^nax oth opraHejuibi ocraiOTCH HaHMeHee 
pa3BHTbIM KOMnOHeHTOM KJieTOK OnH^epMHCa (Ta6jl. 1, 2), B XOfle pOCTa JIHCTa, KaK H 
xjioponjiacTbi, ohh He pacTyr, a tojibko aejuiTCH (Ta6ji. 3), npn otom Ha CTa^HH 3pejiocTH 
hx BejiHHHHa (Ta6ji. 4, 5) h o6beM Ha KJieTKy (Ta6ji. 2) aaace coxpamaiOTCH. CyMMapHbiii 
oGueM nepoKCHCOM b KJieTKe onn^epMHca 3aKOHHHBmero pocT JIHCTa b 66 pa3 MeHbrne, 
neM b KJieTKe Me30(J)HJiJia (Ta6ji. 2). B otjihhhc ot Me30(J)HJiJia nepoKCHCOMbi onn^epMH- 
ca HHKor^a He KOHTaxTHpyiOT c xjioponjiacTaMH. H xoth hhcjio nepoKCHCOM Ha KJieTKy 
o6mhho 6ojibuie hx HHCJia b Me30(f)HJiJie (Ta6ji. 3), hx MejiKHe pa3Mepbi, jjHHaMHxa h ot- 
cyTCTBHe KOHTaKTa c xjioponjiacTaMH CBHAeTejibCTByioT o tom, hto ohh He ynacTByioT 
b (JjoTo^bixaHHH b oTjiHHHe ot Me30(f)HJuibHbix nepoKCHCOM. HejiHCTOBbix nepoxcH- 
com H3BecTHO (Kindi, 1993), hto b hhx nponcxo^HT OKHCJieHHe HcnpHbix khcjiot ao aue- 
THJIKO(f)epMeHTa A. B03M0HCH0, HTO 3Ty (fjyHKUHK) OHH BbinOJIHHIOT H B OnHflepMHCe 
JiHCTbeB TonojM. npH CTapeHHH JiHCTbeB BejiHHHHa nepoKCHCOM npo^oji^caeT coxpa- 
maTbCH (Ta6ji. 4), yMeHbmaeTca TaioKe hx hhcjio Ha KJieTKy (Ta6ji. 3). Ho h b jihctwix Ha 
3aBepniaiomeH CTa^HH CTapeHHH b onn^epMHce coxpaHneTcn no xpaiiHeH Mepe 1 ne- 
poKCHCOMa Ha KJieTKy. 

3HAOMeM6paHHafl CHCTeMa. 3Hflonjia3MaTHnecxHH peraKyjiyM Ha Bcex CTa^HHx 
b KjieTKax onn^epMHca, Rax h Me30(J)HJiJia, cjia6o pa3BHT (Ta6ji. 1, 2). npn otom no Mepe 
pocTa JIHCTa flOJia 3P b KjieTKax onn^epMHca na^aeT h b 3pejiOM jiHCTe xax napunajib- 
Hbiii, Tax h a6cojiK)THbiH o6beMbi ero MHHHMajibHbi. TeM He MeHee co/jepacaHHe 3P 
b nepecneTe Ha ejjHHHtiy o6beMa uHTonjia3Mbi b 3nH#epMHce oxa3biBaeTca 6ojiee neM 
b 2.5 pa3a Bbirne, neM b Me30(f)HJiJie (Ta6ji. 2). Ha cpe3ax peTHxyjiapHbie ojieMeHTbi 
HMeiOT BHfl pe^KHX KOpOTKHX H flJIHHHbIX IJHCTepH C HeMHOrOHHCJieHHbIMH MeMGpaH- 
Ho-CBji3aHHbiMH nojiHCOMaMH. npn CTapeHHH JIHCTa coaepacaHHe 3P npo^ojuKaeT na- 
AaTb. /(aHHbiH <J)axT CBH^eTejibCTByeT o chhhcchhh CHHTe3a (BnjioTb ao ero npexpame- 
HHH) 6eJIKOB JIH30C0M, OCymeCTBJIHeMOM CBH3aHHbIMH C MeM6paHaMH 3P pn6oCOMaMH. 
3to noOTBep^aeT Bbicxa3aHHoe paHee (BacnjibeB, 1997) npe/jnojiOHceHHe, hto jih30- 
coMHan CHCTeMa kjictok Populus deltoides b ojiHMHHauHH GojibniHHCTBa opraHejui, npo- 
HcxoA^meM npn CTapeHHH, He ynacTByeT. 

Hhcjio Tejieu Y ojib,zpKH Ha KJieTKy b onn^epMHce Bcer^a b Hecxojibxo pa3 Bbirne, neM 
b Me30(f)HJuie (Ta6ji. 3), npnneM oto oGmchhctch He TOJibKO Gojibhikm pa3MepoM KJie- 
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tok, ho h 6ojibniHM co^ep^caHHeM Tejien, rojibflHCH b e^HHHije o6i>eMa uHToiuia3Mbi 
(Ta6ji. 2). no co^ep^caHHK) ny3bipbKOB Ha TpaHc-CTopoHe Tejibua BapbHpyioT He3aBH- 
chmo ot CTa^HH »CH3HeHHoro UHKJia jiHCTa. y HeKOTopbix Tejieu ceKpeTopHbie ny3bipb- 
kh npaKTHHecKH oTcyTCTByiOT, y apyrax ohh MHoroHHCJieHHbi, 3 ranoB: nacTbie rpaHy- 
jio-4>H6pHJiJiHpHbie, 100—150 hm b flHaM., pe/jKHe oKaiiMJieHHbie, 50—60 hm, h rojibie, 
30—40 hm (ny3bipbKH, noTepHBniHe oKaiiMJieHHe). ny3bipbKH (xpoMe OKaiiMJieHHbix) 
BCTpenaiOTCH no Been UHTonjia3Me. HHor^a mohcho BH^eTb KapraHbi bohohchkh mcji- 
khx ny3bipbKOB b Baxyojib. 3th ny3bipbKH, Beponrao, coaepacaT KHCJibie rHflpojia3bi, 
T. e. HBJIHIOTCH nepBHHHbIMH JIH30COMaMH, nepeHOCHmHMH rH^pOJIHTHHeCKHe (^epMeH- 
Tbi H3 annapaTa rojibflHCH b ueHTpajibHyio Baxyojib. 


3aKJiioHeHHe 

npoBe^eHHaH pa6oTa no3BOJiHJia BbiHBHTb TKaHecneuH(J)HHecKHe (no cpaBHeHHio c 
Me30(J)HJuiOM) npH3HaKH yjibTpacTpyKTypbi KJieTOK onnflepMHca b aHa6ojiHHecxyio <J>a3y 
pa3BHTH« JiHCTa. K 3thm npH3HaKaM, b HacTHOcra, othochtch npeoGjia^aHHe B UHTO- 
nJia3Me uhto3ojih, a He xjioponjiacTOB, 6oJiee BbicoKoe coflepacaHHe mhtoxohaphh, hx 
6ojiee npoTH)KeHHbie xpncTbi, HajiHHHe mcjikhx xjioponjiacTOB co 3HanHTejibH0 cjia- 
6ee pa3BHToii THjiaxoHflHoii CHCTeMoii, py^HMeHTapHbix nepoKCHCOM. HanHHHe 6ojiee 
aKTHBHOTO MHTOXOH^pHOMa B OnHflepMHCe no CpaBHeHHK) C Me30(J)HJIJIOM MOHCeT 6bITb 
CBH3aHO c Gojibmeii Harpy3KOH Ha mhtoxoh^phh b OHepreraHecKOM o6ecneneHHH KJieT- 
KH, o6yCJIOBJieHHOH CJia6bIM <})OTOCHHTeTHHeCKHM (|)OC(J)OpHJlHpOBaHHeM B pyOTMeH- 
TapHbix xjioponjiacTax. 

B oTJiHHHe ot aHa6ojiHHecKoro nepno^a OHToreHe3a jihctbcb, KOJiHHecTBeHHbie H3- 
mchchhh b KaTa6ojiHHecKOM nepHO/je (cTapeHHe) b o6eHX tkbhhx npoTexaiOT b o6meM 
cxo^ho. Ohh xapaKTepH3yiOTCH nocTeneHHOH y6buibio coflepacaHHH Bcex opraHejui h 
IJHT 030JIH. npH 3TOM yMCHbHiaeTCH KaK o6bCM, Tax H HHCJIO MHTOXOHflpHH, nepOKCHCOM, 
Tejieu rojibOTH, 3JieMeHTOB peraxyjiyMa, hto o6ycjiOBJiHBaeT yBejiHHeHHe BaxyojiH- 
3auHH npn CTapeHHH. B xjioponjiacTax peayunpyeTCH THJiaKOHflHan CHCTeMa h noao6- 
ho BceM ^pyrHM KJieTOHHbiM KOMnoHeHTaM yMeHbmaeTCH hx o6i>eM, o^Haxo hx hhcjio 
OCT aeTCH nOCTOHHHbIM BnjIOTb flO OTMHpaHHH KJieTKH. BaHCHO OTMeTHTb, hto xax B 3nH- 
AepMHce, Tax h b Me30(J)HJiJie ocTaiomnecH KOMnoHeHTbi npo/jojraaioT BbinoJiHHTb cboh 
( f)yHKUHH. 3 tO n03BOJIHeT OCymeCTBJIHTb KOHTpOJIHpyeMblH CHMnJia3MaTHHeCKHH TpaHC- 
nopT BbicBoGoacflaiomHXCH BemecTB bo (J)ji03My HcejiTeiomHX jiHCTbeB, a orry^a — b 3a- 
nacaiomne TxaHH CTeGjien h KopHen BnjioTb ao aBTOjiH3a kjictok JiHCTa, nocjie KOToporo 
ottok npoHexo^HTb yace He mohcct. HaOjiio^aeTCH 3anporpaMMHpoBaHHan KjieTOHHan 
CMepTb HCeJITbIX JiHCTbeB. 

^aHHbie 06 yMeHbineHHH pa3Mepa h HHCJia opraHejui npn CTapeHHH apyrne aBTo- 
pbi nojiyHHjiH TOJibKO no xjiopoimacTaM. nooTOMy b He^aBHo ony6jiHKOBaHHOM 0630- 
pe no CTapeHHH) JiHCTbeB P. O. Lim c coaBT. (Lim et al., 2007), ohcbhaho, He 3HaiomHe 
AaHHbix no kojikhcctbchhoh yjibTpacTpyxType, aonycxaiOT omnGKy, CHHTan, hto CTa¬ 
peHHe b yjibTpacTpyxTypHOM njiaHe BbipaacaeTCH JiHinb b HapymeHHH CTpyxTypbi xjio- 
ponjiacTOB; mhtoxoh^phh, no hx mhchhk), b npouecce CTapeHHH ocTaiOTcn HHTaKT- 
HbiMH. Ha caMOM aejie, cTpyKTypHbiM h3mchchhhm b npouecce CTapeHHH no/jBep- 
rawTCH Bee KOMnoHeHTbi kjictok JiHCTa (b tom HHCJie mhtoxoh/jphh). B HacTHOcra, no 
mohm ony6jiHKOBaHHbiM jjaHHbiM (BacHJibeB, 1997), H3 kjictok Me30(J)HJiJia Tonojin 
Hcne3aeT 85 mhtoxoh^phh H3 100, H3 KJieTox onn^epMHca (no flaHHbiM HacTonmeii 
pa6oTbi) — 89. B pe3yjibTaTe CTapeHHH H3 kjictkh onH^epMHca Tonojin Hcne3aeT 
74 % HflepHoro MaTepnajia, 54 — Marepnajia njiacTH^, 94 — mhtoxoh^phh, 65 % uh- 
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T030JIH. npH 3tom y MHTOxoH^pHii h nepoKCHCOM yMeHbmaeTCH KaK HHCJIO Ha KJieTKy, 
Tax h hx BejiHHHHa, y xjioponjiacTOB — tojibko BejiHHHHa, y annapaTa rojib^H — 
b ochobhom hhcjio Tejieii, Tojib^MCH. Lim c coaBT. (2007) npaBbi HacneT coxpaHeHHH 
HHTaKTHOH CTpyKTypbl MHTOXOHflpHH, OflHaKO OHH OCTaJIHCb B HeBe^eHHH, HTO 3TH MH- 

TOXOH^pHH -JIHHIb OHCHb He6oJIbHiaJI HaCTb H3 TeX, HTO 6bIJIH B KJieTKaX 3aKOHHHB- 

IHHX pOCT JIHCTbeB. 
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SUMMARY 

An analysis of numerical characters of the epidermal cells at six stages of leaf development in 
comparison with the palisade mesophyll cells was made. It was established that in the epidermis 
the plastids ceased to grow in the leaves at the stage of cell division. Therefore the epidermal chlo- 
roplasts are significantly smaller than those of the mesophyll. However, their number is the same. 
In the fully grown leaves the total volume of the chloroplasts in the epidermal cell is nearly 11 times 
smaller than in the mesophyll cell. The thylakoid system is much poorlier developed, but the plasto- 
globuli are more prominent. The content of the mitochondria and the length of cristae are higher but 
the organelles themselves are smaller. Judging by morphometrical data, in both tissues the maximal 
activity of mitochondria and chloroplasts is reached in fully grown leaves. The activity of the mito¬ 
chondria at all stages is higher and the activity of the chloroplasts is lower in the epidermis than in 
the mesophyll. Peroxisomes in the epidermis are dozens of times smaller, but their number per cell is 
a little more larger. The activity of the endomembrane system is very low and it falls as the leaf grows. 
The quantitative changes that occur during leaf senescence are similar in both tissues. 


1736 



K cm. A. JI. AeepbHHoeou, c. 1710 



Ta6jinija I. JIhctbh nciconaeMOH Zelkova takahashii ( 1 — 6) H3 BepxHero 3oueHa ropti KnHH-KepHin. 

1 — om. 44, koji. 998a; 2 — to >Ke, X3; 3 — OTn. 41, koji. 998; 4 — 0Tn. 69, koji. 998B; 5 — to >Ke, X3; 6 — to ace, X5. 
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Ta6jiHiia I. OrpoeHne ceMeHHOH KoacypM HpHCOB H3 noflpoaa Tenuifoliae. 

1 — 3 — /. songarica : 1 — noBepxHOCTb ceMeHH, 2 — (J)parMeHT nonepeHHoro CKOJia ceMeHHOH KO/Kypbi, 3 — ceMeHHaa 
KO>Kypa Ha nonepeHHOM cpe3e; 4 , 5 — 1. lenuifolia : 4 — BHeuiHHH bhzi ceMeHH, 5 — ceMeHHaa KOH<ypa Ha nonepeHHOM 
cpe3e; 6, 7 — I. anguifuga: 6 — c})parMeHX nonepeHHoro CKOJia ceMeHHOH Koacypbi; 7 — HapyacHbin (a) h BHyTpeHHHH (6 ) 
(J)parMeHTbi nonepeHHoro cpe3a ccmchhoh KO>Kypbi. 1, 2 , 4 , 6 — C3M, 3, 5, 7 — CM; en — BOSZiywHaa nojiocTb, 
Mm — Me30Tecra, h m c — HapyHCHaa TanreHUHajibHaa CTeHKa kjictok 3K30TecTbi, pc — paAHajibHaa CTeHKa kjictok 
3K30TecTbi, ck — ceMeHHaa Koacypa, mz — TerMeH, 3Km — 3K30TecTa, sh — 3HflocnepM, snm — 3 H,noTecTa. MacuiTaOHbie 

jiHHeHKH, mkm: 1 —3, 5—7 — 100, 4 — 1000. 
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Ta6jinua II. CrpoeHne ceMeHHOH KO>Kypbi HpncoB b noapoflax Eremins h Xyridion. 

1—3 — I. lactea (Eremins): 1 — noBepxHOCTb ceMeHH, 2 — (})parMeHT nonepeHHoro CKOJia ceMeHHOH KO>Kypu, 3 — 
ceMeHHaa xoacypa Ha nonepenHOM cpe3e; 4 — 7 — I. notha: 4 — bhcwhhh bha ccmchh; 5, 7 — (JjparMeHTbi nonepenHbix 
cpe30B ceMeHHOH Koacypbi npH pa3HOM yBejiHHeHHH (5 — paccjiaHBaHHe ceMeHHOH Koacypbi); 6 — cjjparMeHT nonepenHO- 
ro CKOJia ceMeHHOH KO>Kypbi; 8 — 10 — 1. halophila : 8 — noBepxHOCTb ceMeHHOH icoxcypu, 9 — (})parMeHT nonepeHHoro 
CKOJia ceMeHHOH Koxcypu, 10 — ceMeHHaa xoacypa Ha nonepenHOM cpe3e. /, 2, 4, 7, 8 , 9 — C3M, 2, 5, 6 , 10 — CM. 
06o3HaneHHfl, xax Ha Ta6n. I. MacuiTaGnbie jihhchkh. mkm: 1 — 2, 6 — 9 — 100; 4 — 1000. 
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Ta6jiHiia III. OrpoeHHe ceMeHHOH Koacypbi HpHCOB b cepHHX Laevigatae h Sibiricae (ceiojHfl Limniris 

noflpojja Limniris). 

1—3 — 1. pseudacorus : 1 — bhcwhhh bhu ceMeHH, 2 — noBepxHOCTb ceMeHH, 3 — ceMeHHaa xoacypa Ha nonepenHOM 
cpe3e; 4 — 7 — 1. laevigata : 4 — nonepenHbiH ckoji ceMeHH, 5 — noBepxHOCTb ceMeHH, 6 — (})parMeHT nonepenHoro cxojia 
ccmchhoh Koacypbi, 7 — ceMeHHaa xoacypa Ha nonepenHOM cpe3e; 8 — 11 —/. chysographes : 8 — BHeuiHHH bhu ceMeHH, 
9 — noBepxHOCTb ceMeHH, 10 — cJiparMeHT nonepenHoro CKOJia ccmchhoh Koacypbi, 11 — ceMeHHaa xoacypa Ha nonepeH- 
hom cpe 3 e. /, 2 , 4, 5, 6,8,9,10 — C3M, 3,7,11 — CM. 3ap — 3aponbiw, hck — Hapymibie cjioh ccmchhoh Koacypbi, 
n — nopbi b o6onoHKe kjictok Me30TecTbi, 3nmz — 3HnoTerMeH, ocTaubHbie o6o3HaneHHa, xax Ha Ta6u. I. MacurraOHbie 
HHHeHKH, mkm: 1,4,8 — 1000; 2 , 2, 5 — 7, 9 —11 — 100. 
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Ta6jiHua IV. OrpoeHHe ccmchhoh KcoKypbi y npeACTaBHTejien noApoaa Iris. 

1 — 4 — /. imbricata, 5 — I. albertiv, 1 — bhcuihhh bha ceMeHH, 2 — noBepxHOCTb ceMeHH, 3, 5 — ceMeHHaa Koacypa Ha 
nonepenHOM cpe 3 e, 4 — (J ) P arMeHT nonepenHoro CKOJia ccmchhoh Koacypbi. 1,2,4 — C3M, 3 — CM. OcTajibHbie o 6 o 3 Ha- 
neHHa, KaK Ha pwc. 1. MaciirraGHbie ahhchkh, mkm: 1 — 1000, 2 — 5 — 100. 
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Ta6jiHua V. OrpoeHne ceMeHHOH Koacypbi y npe,acTaBHTeJieH pOflOB Iris, Hermodactylus w Iridodictyum. 

I —3 — I. grant-duffii : 1 — noBepxHOCTb ccmchh, 2 — (JjparMeHT nonepenHoro CKOJia ceMeHHOH KO)Kypbi, 3 — ceMeHHaa 
KO>Kypa Ha nonepeHHOM cpe3e; 4 — Hermodactylus tuberosus\ 5 — 8 — Iridodictyum bakerianum: 5 — bhcuihhh bhjx ceMe- 
hh, 6 — noBepxHOCTb ceMeHH, 7 — (JjparMeHT nonepennoro CKOJia ceMeHHOH KO/Kypbi, 8 — ceMeHHaa Koacypa Ha none¬ 
peHHOM cpe3e. 1, 2, 5 — 7 — C3M; 4, 3, 8 — CM. 06o3HaHeHH«, xax Ha Ta6ji. I. MacuiTa6Hbie jihhchkh, mkm: 1—4 , 

6—8— 100; 5 — 1000. 




K cm. O.JJ. HuKuepopoeou, c. 1751 



Ta6jimja I. Mertensia maritima (1—5), M. asiatica (6—9), M. sibirica (10—15). 

1 12 — 3peM: bhzi c GpioiuHOH (/, 6) h cnMHHOH (2, 4) CTopoH, c6oKy (8, 10, 12). MaciirraSHaH iiHHeHKa 
// 5 is — yjibTpacKyjibrrrypa nepHKapnHH: ceTHaTO-flHeHCTaa (3, 5, 7, 9), ceTHaTO-flHeHCTO-WHnoBa- 
Ta« ( 11 , 13 ). MacurraGHaH JiHHeHKa — 100 mkm. 
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Ta6jiwna III. Mertensia kamczatica (1 — 3), M. pterocarpa (4 —7), M. drummondii ( 8 —9), M. davurica (10), 
M. stylosa (11 — 13); Mertensia davurica (14 —77), M. ochroleuca (18, 79), M. paniculata (20, 21, 24, 26), 

M. franciscana (22, 23), M. arizonica (25). 

1, 4, 5, 8, 10, 13, 17, 18, 20, 23, 26 — 3peM: bhzi co ciihhhoh (7, 5, 8,10, 20, 23, 26) CTopoHbi h cSony ( 4, 13, 17,18, 23). 
MacwTa6Hafl JiHHeHKa — 1 mm. 2, 3, 6, 7, 9, 11, 12, 14, 15, 16, 19, 21, 22, 24, 25 — yjibTpacKyjibrrrypa nepMKapnwa: 
uiMnOBaraa (2, 2, 6, 7, 9, 11 — 16, 19, 21, 22, 24), cocoHKOBaTO-MopmHHMCTaa (25). MacuiTaGHaa JiHHeHKa — 100 mkm. 




Ta6jiHua III (j npodonoicenue ). 
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Ta6jmrja IV. Mertensia ciliata (1, 3), M.fusiformis (2, 4), M. lanceolata (5, 7—73), M. viridis ( 6, 15), 
M. backeri (14, 16); Mertensia alpina (17, 18), M. virginica (19, 20, 24), Pseudomertensia edelbergii (21, 
25, 26), M. dschagastanica (22, 27), Brachybotris paridiformis (23, 28). 

1, 2,5 — 9, 16,18 — 21, 27, 28 — 3peM: bha c6oKy (1, 5, 7, 9,19, 21), co cnHHHOH (2, 6, 8,16,18, 20, 28) w SpioiimoH (27) 
CTopoH. MacwTaSHaa jiHHeHKa — 1 mm. 3, 4, 10 — 15, 17, 22—26 — yubTpacKyjibrrrypa nepHKapnwa: uinnoBaTaa (3, 4, 
10 — 15, 22, 24 — 26), HeacHO ceTHaTO-aMnaTaa (77). MacurraGHafl jiHHeHKa — 100 mkm. 




























Ta6jiwna I. yjitTpacKyjiBrrrypa cyxnx ceMHH (7— 4) h aonojiHHTejibHafl KJieTOHHaji o6ojioHKa, OKpyacaiomaji 
npoTonjiacT cjiH3ecoflep>KamHx KJieTOK ccmchhoh Koacypbi (5, 6) bhaob poaa Linum L. 

7 — L. nervosum subsp. nervosum ; 2 — L. nervosum subsp .jailicola\ 3 — L. tenuifolium\ 4 — L. catharticum\ 5 — L. te- 
nuifolium; 6 — L. nervosum subsp. nervosum, d k — ^onoJiHHTejibHaa KJieTOHHaa oboJiOHKa, OKpyHcaiomaa npoTomiacT; 
c — cnH3b. MacuiTabHbie jimhchkh, mkm: 7, 2, 5, 6 — 10; 3, 4 — 100. 








Ta6nHua II. CrpoeHne ceMeHHOH Koxcypti bh^ob po,aa Linum L. Ha nonepeHHtix cpe3ax. 

L. slelleroides; 2 — L. nervosum subsp. nervosunr, 3 — L. nervosum subsp .jailicola; 4 — L. seljukorum subsp. barse- 
ir, 5 — L. tenuifolium; 6a, 6 — L. catharticum. hk — HapyjKHaa KJieTOHHaa CTeHKa, nK — cjioh nnrMeHTHbix kjictok, 

— cjioh napeHXHMHbix kjictok, run — npoTonjiacT cJiH3ecojjep/KaiueH kjictkh, ck — cJiH3ecojjep>KamHe kjictkh, 

- TecTa, me — TerMeH, okz — 3K30TerMeH. OcrajibHbie o6o3HaneHHH, KaK Ha TabJi. I. MacuiTabHaa jiHHeiiKa — 10 mkm. 
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Ta6jiHua III. CrpoeHHe HapyacHOH kjictohhoh ctchkh cjiH3eco^ep>KamHx kjictok 3 K 30 tcctbi bh^ob pozia 

Linum L. 

1 — L. nervosum subsp. nervosum ; 2 — L. nervosum subsp .jailicola; 3 — L. seljukorum subsp. barsegianii\ 4 — L. lenui- 
folium\ 5 — L. catharticum. e — BbipocTbi HapyacHOH kjictohhoh ctchkh. OcTaubHbie o6o3HaneHHH, KaK Ha Ta6a. I h II. 

MacuiTabHaa JiHHeHKa — 1 mkm. 
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Ta6jiHija IV. Kjtctkh 3K30TerMeHa bh^ob poaa Linum L. 

1 — L. nervosum subsp. nervosum’, 2 — L. nervosum subsp .jailicola; 3 — L. seljukorum subsp. barsegianii ; 4 — L. tenui- 
folium. n — nopa, om — anaoTecTa. OcTajibHbie o6o3HaneHHH, KaK Ha Ta6a. I—III. MacurrabHbie jihhchkh, mkm: 1,4 — 5; 

2,3— 10. 






Ta6nHua I. CrpoeHHe KJieTOK TaneTyMa h MHKpocnop Coiydalis bracteata b Hanane oceHHe-3HMHero 

nepHO^a (cepe^HHa OKTfl6pa). 

1 — 5 — pacTeHHH H3 OTKpbiToro rpyHTa: 1 — (JjparivieHT kjictkh TaneTyMa; 2 — rpaHyjiHpHbin 3Hflomia3MaTHHecKHH pe- 
THKynyM (r3P); 3 — o6iuhh bh,h MHKpocnopbi; 4,5 — (jjparMeHT MHKpocnopbi (cTpejiKOH noKa3aHbi ny3bipbKH b nepn- 
njia3MaTHnecKOM npocTpaHCTBe); 6 — pacTeHHH H3 3aKpbiToro rpyHTa: 6 — (jjparMeHT kjictkh TaneiyMa (TpeyrojibHOH 
CTpejiKOH noKa3aHbi njiacTorjio6yjibi). e — BaKyojib, asp — rpaH. 3H,n. peT. d — ziHKTHOcoMa ,n — jieHKonjiacT ,m — mh- 
ToxoHflpHH, o m — oGoJiOHKa MHKpocnopbi, r — flflpo. MacurraOHbie jiHHeHKH, mkm: 1, 4 —6 — 0.5; 2 — 0.25; 3 — l. 





Ta6jiHua II. OrpoeHHe kjictok TaneTyMa h MHKpocnop Coiydalis bracteata b cepe^HHe oceHHe-3HMHero 

nepno^a (oKT*i6pb—Hoa6pb). 

1 — 3 — pacTeHHH H3 3aKpbiToro rpyHTa, cepenHHa OKT«6pa: 1 — T3P b KJieTKe TaneTyMa, 2 — o6iuhh bhu MHKpocnopbi, 
3 — (JiparMeHT MHKpocnopbi (cTpejiKOH noKa3aHbi ny3bipbKH b nepHnjia3MaTHHecKOM npocTpaHCTBe); 4 — 6 — pacTeHHH H3 
OTKpbiToro rpyHTa, Hana.no HoaOpa: 4,5 — (})parMeHTbi kjictok TaneTyMa; 6 — (JjparMeHT MHKpocnopbi (cTpejiKOH noKa3a- 
Hbi ny3bipbKH b nepnnjia3MaTHHecKOM npocTpaHCTBe); 7,8 — pacTeHHH H3 3aKpbiToro rpyHTa, Hanajio HOfl6pa: 7 — (})par- 
MeHT KJieTKH TaneTyMa, 8 — (})parMeHT MHKpocnopbi. ji k — JiHnnuHaa Kanjw. OcTajibHbie o6o3HaneHHH Te >Ke, hto h 
Ha Ta6ji. I. MacuiTa6Hbie jihhchkh, mkm: 1,3,8 — 0.5; 2 — 1. 








Ta6nHua III. CrpoeHHe kjictok TaneTyMa h MHKpocnop Coiydalis bracteata Ha 3aBepmaiomHX 3 Tanax 
pa3BHTHH (KOHeu Hoa6pji—fleica6pB—anpent). 

1—3 — pacTeHHH H3 3aKpbiToro rpyHTa, KOHeu hoh6p«: 1,3 — (JjparMeHTbi KJieTKH TaneTyMa; 2 — (J)parMeHT MHKpo- 
cnopbi, 4 — 5 — pacreHHH H3 3aKpbiToro rpyHTa, cepe^HHbi aeKaGpa: 4 — <})parMeHT kjictkh TaneTyMa, 5 — <})parMeHT 
MHKpocnopbi, 6 — pacreHHfl H3 OTKpbiToro rpyHTa, anpejib: 6 — <J)parMeHT MHKpocnopbi. a — aMHJionjiacT, 6 e — 6ejiKO- 
Boe BKJiioHeHHe, i/ — uHTonjia3Ma. OcTajibHbie o6o3HaneHHH Te >Ke, hto h Ha Ta6n. I, II. MacurraGHbie jihhchkh, mkm: 








TaGjinua I. 06mHH bha hhmchch Hacra {A) TpHrrepHoro BOJiocKa Dionaea muscipula h yjiBTpacTpyiaypa 
KJieTOK OCHOBaHHH JieTOM (E, B) H 3HMOH (/") flO CTHMyJIflUHH. 

A -o6lUHH BHfl HHJKHeH HECTH BOJIOCKa, E -OCeBbie H nOBepXHOCTHbie KJieTKH, B — (})parMeHT nOBepXHOCTHOH KJieTKH, 

r — (JjpanvieHT nOBepXHOCTHOH KJieTKH 3 hmoh. a k — aHTHKJiHHajibHbie KJieTKH, e — BaKyoab, eep — BepxyuiKa, k — Ky- 
THKyaa, k 3 — KpaxMajibHoe3epHO, kc — KJieTOHHaa cTeHKa ,m — mhtoxohuphh, o — ocHOBaHHe, o ko — oceBaa KJieTKa 
ocHOBaHHH, n — miacTHna, m — rniacTonioGyjia, n ko — noBepxHOCTHaa KJieTKa ocHOBaHHH, no — npoTyOepaHeu 060 - 
jiohkh, hk — 30Ha HyBCTBHTejibHbix KJieTOK, 3 — annuepivia, r — anpo. MacurraOHbie JiHHeHKH, mkm: A — 100; E — 10; 




Ta6nHua II. YntTpacTpyKTypa noBepxHOCTHtix HyBCTBHTejitHbix kjictok TpHrrepHoro BOJiocKa Dionaea 

muscipula. 

A—r — KJieTKH HecTHMyjiHpoBaHHoro BOJiocKa. A — (})parMeHT noBepxHocTHOH KJieTKH, E — BaKyojib-peTHKyjiapHbiH 
KOMnaeKc b noBepxHocTHOH KJieTKe, B — koji bHy>KHbi h peTHKyjiyM b noBepxHocTHOH KJieTKe, r — uHToruia3Ma noBepx- 
hocthoh KJieTKH. — UHToruia3Ma noBepxHocTHOH KJieTKH cthm ynHpoBaHHoro TpnrrepHoro BOJiocKa, E , )K — (jipanvieH- 
Tbl FIOBepXHOCTHOH KJieTKH 3HMOH. CmpCJlKOMll yKa3aHbI KOHTaKTbl UHCTepH 3HJ10nJia3MaTHHeCK0r0 peTHKyJiyMa c 060- 
jiohkoh njiacTHfl. k p — KOJibHy>KHbiH peTHKyjiyM, n — jiOMacoivia, jm — JieHKoruiacT, if — uHToruia3Ma, 3 p — 3H,nonjia3- 
MaTHHecKHH peTHKyjiyM. OcTajibHbie o6o3HaHeHHH, KaK b Ta6n. I. MacurraOHaa JiHHeHKa — 0.5 mkm. 









Ta6jiHua III. IIoBepXHOCTHbie aHTHKJiHHaubHMe kjictkh TpmrepHoro BOJiocKa Dionaea muscipula. 

A — o6mHH bhu KJieTOK y HecTHMyjiHpoBaHHoro TpHrrepHoro BOJiocKa, B — o6ihhh bhu kjictok y cTHMyjiHpoBaHHoro 
TpmrepHoro BOJiocKa, B — (JjpanvieHT uHToruia3Mbi kjictkh nepBoro «pyca HecTHMyjiHpoBaHHoro BOJiocKa, r — <})par- 
MeHT uHToruia3Mbi KJieTOK nepBoro h BToporo apycoB CTHMyjiHpoBaHHoro BOJiocKa, R — (JjparivieHT aHTHKJiHHajibHOH 
KJieTKH BToporo apyca 3hmoh. I—III — KJieTKH nepBoro — TpeTbero apycoB. OcTajibHbie o6o3HaHeHH«, KaK b Ta6ji. I. 
MaciiiTa6Hbie jihhchkh, mkm: A, B — 5 ; B,f,/I — 1. 









Ta6jiHua IV. FIoBepXHOCTHtie aHTHKJiHHajibHtie kjictkh TpeTbero apyca h KJieTKH BepxyuiKH TpHrrepHoro 

BOJiocKa Dionaea muscipula. 

A — (JjpanvieHT kjictkh TpeTbero apyca HecTHMyrmpoBaHHoro BOJiocKa; E — <})parMeHT kjictkh TpeTbero apyca cth- 
MyjinpoBaHHoro BOJiocKa, cmpejiKou yKa3aHO 3JieKTpoHHO-njioTHoe BemecTBO b nepHruia3MaTHHecKOM npocTpancTBe. 
B — (JjparMeHT kjictkh TpeTbero apyca 3hmoh, r — KJieTKa BepxyuiKH. k e — KJieTKa BepxyuiKH, jik — JinnHUHaa KaiuiH, 
nd — iuia3MOuecMa, x — xuoponuacT. OcTajibHbie o6o3HaneHHH, KaK b Ta6Ji. I—III. MacwTaOHaa JiHHeHKa — 0.5 mkm. 
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H3yneHO aHaTOMnnecicoe crpoeHne h MHKpOMop(J)OJiorHJi noBepxHOCTH ceMeHHOH Koxcypbi y 15 bhaob 
H 3 poaoB Iris (noflpo/ibi Iris h Limniris ), Hermodactylus h Iridodictyum. Ilo npn3HaicaM ccmchhoh Koacy- 
pbi pa3JiHHHJi Me>K/iy cerperaTHbiMH poaaMH Hermodactylus , Iridodictyum h po/iOM Iris MeHee 3HaHHTejib- 
Hbi, neM Meatfly BH^aMH po,aa Iris. CeMeHHaji Koacypa /. grant-duffii xapaicrepH3yeTCJi npOMe)KyTOHHbiMH 
npH3HaKaMH MOK/iy Koacypon no/ipo/ia Limniris h po^a Iridodictyum (= noapoa Hermodactyloides Spach). 
Hei pe3Koro pa3JiHHHJi no 3 thm npH3HaxaM Me)K^y 6opoaaTbiMH n 6e36opo^biMH npncaMH. y H3yneH- 
Hbix bh^ob nepBOH rpynnbi ceMeHHaa xoacypa o^HOTnnHa, y BTopon (nje H3yneHO 6ojibmee hhcjio bh- 
AOb) BCTpenaiOTCH BbmejieHHbie hbmh 3 rana ccmchhoh Koacypbi, hto OTHacra CBjraaHO c 3KOJiornHecKOH 
reTeporeHHoeTbK) 6e36opo^bix HpncoB. PaccMaTpnBaiOTCH HexoTopbie TeH^eHunn 3BOjnonHOHHoro pa3BH- 
tm ceMeHHOH KO>Kypbi HpHcoB: TpaHC(J)opManHH ee HapyacHoro cjioh (ynnomeHne, noHBJieHne btophhhbix 
yrojimeHHH pa^HajibHbix KjieTOHHbix ctchok, BbinyKJion Hapy>KHOH ctchkh, cnoco6HOCTH OTCJianBaTbca), 
a Tax)Ke nocTeneHHa» peayKimfl Me30TecTbi h yMeHbineHHe ee pojrn b CKJia^KOo6pa30BaHHH (b pnjxy Lim¬ 
niris -* Iridodictyum ). 

KjuoneBbie cnoBa: Iris, ceMK, ceMeHHaa icoacypa, (JmjioreHHji. 

Poa Iris L., ranoBOH b ceM. Iridaceae, BKjnonaeT, no mhchhio pa3Hbix aBTopoB, 
200—300 BHflOB. CncTeMaTHKa npncoB aBJiaeTca flHCKyccHOHHOH, n ao cnx nop HeT 
oOmenpmwTon cncTeMbi po^a. OflHa H3 ochobhgix npoOneM — pa3JiHHHoe noHHMaHne 
oOteMa poaa. B HacToamee BpeMJi MHorne cncTeMaTHKn (Dahlgren et al., 1985; Goldb- 
latt, 1990; Waddick, Zhao Yu-tang, 1992) npHHHMaiOT cncTeMy po^a B. Mathew (1981, 
1988, 1989), corjiacHO KOTopon poa Iris BKjnonaeT 6 noapoflOB: Iris, Limniris (Tausch) 
Spach, Nepalensis (Dykes) Lawrence, Xiphium (Miller) Spach, Scorpiris Spach n Her¬ 
modactyloides Spach. T. H. PoOTOHeHKo (1961,2004,2005,2006a, 6, 2007), E. B. MaB- 
poflneB n K). E. AjieKceeB (2003) BoccTaHaBJiHBaiOT hjih BbmejunoT nyKOBHHHbie, KJiy6- 
HejiyKOBHHHbie n HexoTopbie KopHeBHiuHbie bh^gi b oxaeubHbie poflbi — Juno Tratt., 
Iridodictyum Rodionenko, Xiphium (Miller) Rodionenko, Cryptobasis Nevski, Ophioi- 
ris Rodionenko, Xyridion (Tausch) Fourr., Eremiris (Spach) Rodionenko, Sclerosiphon 
Nevski, Limniris (Tausch) Reichenb. Heacup creneHb TaKCOHOMnnecKOH reTeporeH- 
hocth «6e36opoflbix» npncoB, KOTopwe b oTJiHHHe ot «6opo^aTbix» He HMeiOT nojiocKn 
H3 rycrax bojiockob (= 6opo^Kn) Ha flojwx oKOJiouBeraHKa. B CHCTeMe Mathew (1981, 
1989) ohh OTHeceHbi k 2 ceiojHflM, corjiacHO J. Waddick h Zhao Yu-tang (1992) — 
k 3 ceicruiflM, b CHCTeMe PoflHOHeHKo (1961) — k2 no^po^aM h 5 ceiojHflM. 2 hobgix 
noapofla h HOBbie ceiojHH flo6aBJieHbi B. M. /JopoHbKHHbiM (1990) no pe3yjibTaraM H3y- 
neHH a ch6hpckhx BHflOB xacaTHKOB. H. E. AjiexceeBa (2005) CHHTaeT, hto tojigko bo 
(Jjjiope Pocchh 3Ta rpynna npe^cTaBJieHa 3 noapoflaMH h 4 ceiouniMH. CorjiacHO HeaaB- 
hhm pa6oTaM PoOTOHeHKo (2004, 2005, 2006a, 6, 2007), 6e36opo,ztbie Hpncbi cjieayeT 

pa3^ejiHTb Ha 6 caMocTOATejibHbix poflOB. 

Pe3yjibTaTbi nccjie^oBaHHH no MOJieicyjwpHOH CHCTeMaTHKe po^a (Wilson, 2004, 
Uht. no: Wilson, 2006) noKa3biBaiOT, hto npHH^Taa cehnac KJiaccH(J)HKauH« (Mathew, 
1989) He cooTBeTCTByeT moho^hjicthhcckhm rpynnaM, a 3 po^a c nofl3eMHbiM opraHOM 
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b BHfle jiyKOBHUbi (Juno, Iridodictyum h Xiphium — Poahohchko, 1961) BKjnonaiOTCH 
b poA Iris. 

P. Goldblatt (1990) cnpaBeAJiHBO cnmaeT, hto <j>HJioreHHJi poAa Iris s. 1. Tpe6yeT 
BHHMaTejibHoro H3yHeHH$i, npeacAe neM HeicoTopbie ero pa3AejieHH5i 6y^yr oKOHnarejib- 
HO npHHflTbl. 

CTpoeHHe ceMeHHOH Koxcypbi H3yneHO y He6ojibinoro HHCJia bhaob hphcob (Brand- 
za, 1891; Nagy, 1927; Netolitzky, 1927; Poahohchko, 1961; Huber, 1969;HaHKa, 1971; 
OraHe30Ba, 1997), npn 3 tom oGbcktom HCCJieAOBaHHJi non™ Bcer^a 6biJi ninpoico pac- 
npocTpaHeHHbiH I. pseudacorus L. BbiflBJieHO, hto bham pa3JiHHaiOTai no HHCJiy cjioeB 
ceMeHHon Ko^cypbi, coAep)KaHHK) h pacnpe^ejieHHio b Hen TaHHHOB, a Tarace no CTpyK- 
Type HapyacHoro cjioji TecTbi, kjictkh KOToporo hmciot pa3JiHHHyio <J>opMy Ha cpe3ax h 
pa3JiHHHyio TOJinxHHy o6ojiohkh. Kaic noKa3aji J. Nagy (1927), Hapy)KHafl TaHreHunajib- 
Ha« cTeHKa 3 thx KneTOK HeoflHHaKOBa y bhaob h no xHMHnecKOMy cocTaBy (HajiHHHio 
hjih OTcyTCTBHio KyTHHH3HpoBaHHoro cjioji). BbiJio BbwcHeHO Taioice (Nagy, 1927; Hu¬ 
ber, 1969), HTO BHyTpeHHHH CJIOH TeCTbl, nOJiyHHBniHH Ha3BaHHe «JIHnOHAHbIH CJIOH» 
h xapaKTepHbiH ajm Bcero ceM. Iridaceae, y hphcob HepeflKO aMop<j>HMH, coctoht H3 
KJieTOK, 3anOJlHeHHbIX nJIOTHOH KpaCHOBaTO-KOpHHHeBOH MaCCOH. 

Bonee no^pobHO, neM aHaTOMHHecKoe CTpoeHHe, y 61 BHAa H3 5 noApoAOB poAa Iris 
H3yneHa yjibTpacxyjibnTypa noBepxHOCTH ceMeHHOH KO)Kypbi (Dahse, 1992; AnexceeBa, 
MnpoHOBa, 2007). noJiyneHHbie pe3yjibTaTbi CBHAeTejibCTByiOT o cneijH<j>HKe noBepx- 
HOCTH TeCTbl, KOTOpaH HMeeT ^HarHOCTHHeCKyiO aeHHOCTb. 

OueHHBafl cTeneHb pa3HOo6pa3H« CTpoeHHH ceMeHHOH xoxcypbi hphcob, Poahohch- 
ko (1961) CHHTaa, hto b npouecce npHcnocoGmejibHOH 3bojhouhh b Hen npoH3onuiH 
KpynHbie H3MeHeHra. TaioKe C. Wilson (2006) paccMaTpnBaeT npH3HaKH ceMeHHOH ko- 
xcypbi Kax BaxcHbie ajia H3yneHHH (J)HJioreHHH poaa. 

HacToamaa pa6oTa no cpaBHHTejibHOMy H3yneHHK) aHaTOMHH ceMeHHOH xo>Kypbi 
hphcob npeanpHHflTa c uejibio noncxa hobbix AHarHocraHecKHX npH3HaKOB, koto- 
pbie 6y^yT cnoco6cTBOBaTb ^ajibHenmeH pa3pa6oTKe CHCTeMaTHKH hphcob. HHHunaTo- 
poM 3Toro HCCJie^OBaHHH «BJi«eTc« PoflHOHeHKo, KOTopbiii npe^ocTaBHJi nnx aHajiH3a 
ceMeHa 15 bhaob (no oAHOMy o6pa3uy KaxcAoro BHAa). MaTepnaji ajw HCCjie^oBaHHH 
noAo6paH tbkhm o6pa30M, hto OTpaxcaeT, no mhchhio Poahohchko, ocHOBHbie jihhhh 
3BOJHOUHOHHOTO pa3BHTHJI pOAa Iris. 

H3yneHHbie bhabi (Ta6n. 1) pacnpocTpaHeHbi b Boctohhom nojiymapHH. Bham noA- 
pofla Iris — H3 Ka3axcTaHa, IJeHTpajibHOH A3 hh (I. albertii , I. imbricata) hjih ueHTpajib- 
hoh h boctohhoh EBponbi (I. variegata)', 2 BHAa h 3 noApoAa Limniris (I. anguifuga, 
/. chrysographes) npoH3pacTaioT b Kmae, cioAa ace 3axoAHT innpoKO pacnpocrpaHeH- 
Hbie b CTpaHax A3 hh bham I. lactea, I. laevigata, I. songarica, I. tenuifolia. 3anaAHee 
o6HTaioT bham H3 noApoAa Xyridion (I. notha, I. halophila — CeB. KaBKa3, Boct. EBpo- 
na, 3an. CnGnph), a tslktkq I. pseudacorus (bcji EBpona h CpeAH3eMHOMopbe). H3yneH- 
Hbie bham c yHHKaiibHbiM CTpoeHHeM BereTaTHBHbix noA3eMHbix opraHOB npoHCxoA^r 
H3 CpeOT3eMHOMopb«: y I. grant-duffii HMeeTca KopHeBHme (BepraicajibHoe, njioraoe), 
pa3^yTbie ochobbhh^ jihctbcb KOToporo npn^aiOT eMy jiyKOBHueo6pa3HbiH bha, y Her- 
modactylus tuberosus — /ymHHbie najibueo6pa3Hbie KJiy6HH, a y Iridodictyum bake- 
rianum — JiyKOBHUbi. 

B npe^ejiax poAa Iris ecTb cyxojno6HBbie bh^w I. anguifuga , I. songarica , I. no¬ 
tha, I. albertii, I. variegata , bham poaob Hermodactylus u Iridodictyum h BJiarojnoGn- 
Bbie. 3 kojioth« H3yneHHbix bhaob pa3Hoo6pa3Ha (Poahohchko h Ap., 1981): cpeAH hhx 
HM eiOTca BHAbi cyxHx necnaHbix MecToo6nTaHHH — (ncaMMO(J)HTbi — I. tenuifolia ), 
BHAW c bmcokoh )Kapo- h 3acyxoycTOHHHBOCTbio (I. notha ), rHApo(J)HTbi (I. laevigata 
h I. pseudacorus ), BbiHOcanme 3acojieHHe (I. halophila , I. lactea). 
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TAEJMUA l 

CHdeMaTHHecKoe noJioxceHHe H3yneHHbix bhjjob pojta Iris s. 1.* 


Pofl 

rioflpoA 

CeKUHfl 

CepHH 

Bhji 

Iris 

Iris 

Iris 

Iris 

Variegatae Alexeeva 

/. albertii Regel 
/. imbricata Lindley 

I. variegata L. 


Limniris (Tausch) 
Spach 

Tenuifoliae 
(Diels.) Doronkin 

Limniris 

Ophioiris Y. T. Zhao 
(Waddick, Zhao, 1992) 

Tenuifoliae 

Lawrence 

I. tenuifolia Pall. 

/. songarica Schrenk 

I. anguifuga Y. T. Zhao 
et X. J. Xue 




Laevigatae 
(Diels) Lawrence 

/. laevigata Fisch 

I. pseudacorus L. 




Sibiricae 
(Diels) Lawrence 

/. chrysographes Dykes 


Eremiris Spach 

Eremiris (Spach) 
Alexeeva 

Ensatae 

(Diels) Lawrence 

/. lactea Pall. 




Syriacae 
(Diels) Lawrence 

/. grant-dufii Baker 


Xyridion (Tausch) 
Spach em. Rodio¬ 
nenko 

Xyridion Tausch 

Spuriae 

(Diels) Lawrence 

/. notha Bieb. 

I. halophila Pall. 

Iridodictyum 

Rodionenko 

Hermodactyloides 

Spach 

| 



/. bakerana Foster 
(= Iridodictyum bake¬ 
rianum (Foster) Rodio¬ 
nenko) 

Hermodactylus 




H. tuberosus (L.) Salis¬ 
bury 


npHMeHaHHe. * — TaiccoHbi CHCTeMbi B. Mathew BbuiejieHbi xcupHbiM wpH<t)TOM. 


MaTepwaji h MeTo^HKa 

C noMombio CBeTOBoro h cKaHHpyiomero 3JieKTpoHHoro mhkpockoiiob H3yneHbi 
aHaTOMHfl H MHKp0M0p(J)0J10rHH IlOBepXHOCTH CeMeHHOH KOXCypbl y 15 BHAOB pOflOB Iris : 
I. albertii Regel (HpiwpHH BHH PAH), I. anguifuga Y. T. Zhao et X. J. Xue (ceMeHa 
nojiyneHbi ot Dr. J. Waddick, CI1IA), I. chrysographes Dykes (npimapnH BHH PAH), 
I. grant-dufii Baker (ceMeHa npncjiaHbi Dr. O. Cohen, H3panjib), L halophila Pall. (Ka- 
6apOTHCKaa Pecny6jiHKa, MancKHH p-H, oxp. Hoboh HBaHOBKH, co6p. IO. Kocc), L no- 
tha Bieb. (oKp. r. CraBponojiJi. co6p. T. T. IlIeBHeHKo), I. imbricata Lindley (npH^a- 
pHH BHH PAH), I. lactea Pall. (KpacHoapcKHH Kpan, EencKHH p-H, OKp. c. CteHaneHHoe, 
co6p. B. M. R opoHbKHH), I. laevigata Fisch (aojiHHa p. JleHbi, co6p. B. IHejiyzynco- 
Ba), I. pseudacorus L. (onp. CaHKT-neTep6ypra, co6p. T. H. Poahohchko), I songarica 
Schrenk (TypKMeHHa, PeneTeK, co6p. JI. JI. Poahh), I tenuifolia Pall. (6eper p. Hpraiii 
y KypnyMCKOH nepenpaBbi, necKH, co6p. B. H. Tpy6oB), I. variegata L. (HpHflapnH 
BHH PAH), Hermodactylus (H tuberosus (L.) Salisbury, H3 kojiji. M. Boussard, OpaH- 
UHa) h Iridodictyum (I. bakerianum (Foster) Rodion., H3 kojiji. Bot. ca^a EpeBaHa). Ch- 
CTeMamqecKoe nojioaceHHe H3yneHHbix bhaob no cucreMaM Mathew (1981), Pojtno- 
HeHKo (1961) h HexoTopbix apyrax aBTopoB noKa3aHo b Ta6ji. 1. 
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JXjix aHaTOMHHecKHx HCCJie^oBaHHH ceMeHa npe^BapHTejibHo pa3MaHHBajm b CMe- 
ch rjiHuepHH-cimpT-BOfla (1 : 1 : 1), a ceMeHa bh^ob ranoBoro noapofla — b ropaneH 
BO^e no npuHHHe 3HaHHTejibHOH TBepaocra nx ceMeHHon KO)Kypbi. IIonepeHHbie cpe3bi 
TOJimnHOH 12 n 24 mkm aejiajin b cpe^Hen Haora ceMeHH c noMombio 3aMopa)KHBaio- 
mero MHKpoTOMa h OKpaniHBajm reHimaH-BHOJieTOM. JXjul MHKpoxHMHHecKHx peaiojHH 
Hcnojib30Bajin (J)jioponnouHH h cepHyio KHCJioTy, a Taioxe cyaaH IV. IIoBepxHOCTb ce- 
mjih n nx CTpyKTypa Ha cxojiax 6biJiH H3yneHbi c noMombio CKaHHpyiomero ajieicrpoH- 
Horo MHKpocKona JSM-35C. 


Pe3yjibTaTbi h oOcyacjjeHHe 

IIpoBeaeHHoe HCCJie^OBaHHe o6Hapy)KHJio aobojibho 3HanHTejibHoe pa3Hoo6pa3He 
Mop(J)OJioro-aHaTOMHHecKoro CTpoeHHa comhh H3yneHHbix bhaob (Ta6ji. I—IV). CeMe¬ 
Ha (Ta6ji. I, 4; II, 4 ; III, 7, 8; IV, 7; V, 5) KopHHHeBbie, TeMHO-KopHHHeBbie, peflico nep- 
HOBaTbie, OjiecTjmme hjih co cjia6biM 6jiecKOM, 3.5—10.0 mm aji., 2.5—9.0 mm ninp., 
1.0—5.0 mm TOJim., HaHMeHbHiHe y Hermodactylus tuberosus , HanOojiee KpynHbie y 6o- 
poflarbix HpHCOB (npe^CTaBHTejieii noapofla Iris). Hx <j>opMa pa3Hoo6pa3Ha: ot Heynjio- 
meHHbix hjih cjia6o ynjiomeHHbix, b ceneHHH 6ojiee hjih MeHee OKpyrjibix (. Iridodictyum , 
7. tenuifolia — Ta6ji. I, 4; 7. grant-duffii) ro njiocKO oxaraix, b ceneHHH npo^ojiroBaTbix 
(HanpHMep, y bh^ob cepnn Laevigatae — Ta6ji. Ill, 7, 4, 8). B onepTaHHH ceMeHa nacTO 
D-(J)opMbi (Ta6ji. IV, 7) hjih cxoflHbie c Hen, c y3KHM pe6poM, BbinyioioH ninpoicoH cnHH- 
koh h RByux njiocKHMH rpaHJiMH. BorpenaioTCJi Taioice OKpyrjio-TpeyrojibHbie, Tpane- 
UHeBHflHbie, OBajibHbie, 3JiJiHnraHecKHe h y3K0-3JiJiHnraHecKHe, HinpoKo-poMOoBH^Hbie 
ceMeHa, HHor^a ot oOparaoaiiueBH^Hbix ;jo OKpyrjibix, y OojibniHHCTBa bhaob cjia6o 
hjih 3aMerao orpaHeHHbie, npn 3 tom rpaHH Moryr 6biTb pa3^ejieHbi y3KHMH peOpaMH 
(7. lactea, I. halophila) hjih OKaHTOBaHbi y3KHM BOJiHHCTbiM oicaHMJieHHeM (7. imbrica- 
ta, I. songarica, 7. chrysographes). OcHOBaHHe ceMeHH nacTO c HeOojibuion yceneHHOH 
hohckoh hjih hochkom, Ha KOTopbix pacnojioxceH pyOnnic 0.5 — 1.5 mm aji., pa3JiHHHOH 
(JjopMbi (oKpyrjibiH, OBajibHbiH, 3JiJiHnraHecKHH, mejieBHOTbiH h ap.), oObiHHO cjienca 
aMHaraiH, McejiTOBaTbiH, pbixjibiH. Y Hermodactylus tuberosus, Iridodictyum bakeria- 
num, Iris tenuifolia , 7. anguifuga pyOnHK He3aMerabiH. CeMeHa Ha Bepxyimce cy)KeHbie 
hjih Tyno 3aKpyrjieHHbie; ocoOeHHOCTbio poaa Iridodictyum aBJiaeTca pacnojioxceHHbiii 
3,zjecb )KejiTbiH cKJia^HaTbiH apnjuiyc (Ta6ji. IV, 5). IIoBepxHOCTb ccmjih 6e36opoflbix 

HpHCOB, KaK H HX <J)OpMa, OHeHb pa3J!HHHa-OT KpynHO MOpmHHHCTOH (Ta6jl. I, 7, 4), 

C pOBHbIMH H OjiecramHMH CKJia^KaMH CeMeHHOH KOXCypbl flO TJia^KOH, JIHHIb MeCTaMH 
cjia6o MOpmHHHCTOH (Ta6ji. Ill, 7, 8). IIo mhchhio B. C. IllHeep (1999), b Mopcjiojio- 
ranecKOM cTpoeHHH ceMeHH xopomo Bbipa)KeHa reTeporeHHOCTb 6e36opoflbix hphcob: 
hx mo)kho onpeaejiHTb no 3 thm npH3HaxaM ao pjyja, a HHor^a ao BH^a. Y H3yneHHbix 
Oopo^arax npncoB noBepxHOCTb ceMeHH MeHee CKyjibnTypnpoBaHa, 0Ha mcjiko Mop- 
mHHHCTaa (Ta6ji. IV, 7, 2), MecTaMH HenpaBHJibHO-aneHCTaa c h3bhjihctmmh CTeHKa- 
mh anen (7. alberti, I. imbricata) hjih rjia^xaa, mepoxoBaTaa, a MejiKHe MopmHHbi h 
aneHCTOCTb 3aMerabi Jinnib npn yBejiHHeHHH (7. variegata). Y ceMJiH Iridodictyum ba- 
kerianum noBepxHOCTb ceMeHH xaoraHHO mcjiko MopmHHHCTaa (Ta6ji. IV, 4, 5), npn 
3 tom CKJia^KH co3^aiOT HHoraa HenpaBHJibHO-flHeHCTyio cxyjibnTypy noBepxHocra. 
Jfnn ceMaH Hermodactylus tuberosus h Iris grant-duffii (Ta6ji. V, 7) TaiOKe xapaKTep- 
Ha HeacHa x rycTo MopmHHHCTaa noBepxHOCTb, npn 3 tom cOjinxceHHbie CKJia^KH ceMeH- 
HOH KO)KypbI Ka)KyTCa «B3AyTbIMH». 

y ceMAH c oraocHTejibHO cjia6o CKyjibnTypnpoBaHHOH noBepxHOCTbio (Ta6ji. II— 
IV) Hepemco HMeeTca 6ojiee hjih MeHee Bbipa)KeHHaa ee yjibTpacKyjibmypa: ceTHaTaa, 
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HHeiiCTafl (Ta6ji. II, /), jiMHaTO“Mejixo6yropHaTaji (Ta6ji. II, 8 ), crjiaaceHHO-ceTnaTafl 
(Ta6ji. Ill, 2), HeflCHo-CTpyHHarafl (Ta6ji. Ill, 5), ceTHaro-cjiaOoBbinyxjiafl (Ta6ji. Ill, 9), 
c 3 JieMeHTaMH ceTnaToc™ (Ta6ji. IV, /). HHoraa pa3JiH4HMa Tame BTopHHHaa cxyjibn- 
xypa: y I. pseudacorus (xa6ji. Ill, 2) — 3epHHCTOCTb HapyacHoii xjieTOHHoii ctchxh, 
y L laevigata (Ta6ji. Ill, 5) — Mejixaa MopmHHHCTOCTb. 

OopMa ceMeHH, b tom HHCJie CTeneHb ynjiomeHHoc™, oObihho 3HanHTejibHO BapbH- 
pyeT b npe^enax oco6h. Y 3 bh^ob H3 noapofla Xyridion h Hermodactylus tuberosus 
xapaKTep noBepxHOCTH ceMeHH pa3JiHHaeTC)i, HanpHMep, y I. notha OHa MeHJieTCJi ot 
pOBHOH RO MOpmHHHCTOH. 

Oco6eHHOCTbio ceMAH b noapoae Xyridion flBjmeTCfl paccjiaHBaHHe ceMeHHOH xo- 
xcypbi, 6naro^apx qeMy ceMeHa xa>xyTCfl «B3flyTbiMH» (Ta6ji. II, 4), y I. halophila 3to 
o6Hapy)KHBaeTC5i Jinnib no cnnHKe. Bo3^yuiHafl npocjioiixa b cxjiaaxax Taxon ceMeHHon 
xoacypbi cnoco6cTByeT, no mhchhio Po^hohchko (2005), mRpo- n aHeMoxopnn. Xpyn- 
xaa, Jierxo pacTpecxnBaiomaxcx n pa3pymaiomaxcx ceMeHHax xoacypa xapaxTepHa Tax- 
xce rji% bh^ob rpynnbi Laevigatae, flBJunomnxcfl rn^po(J)HTaMH: ceMH jioxht cboOoa- 
ho (xoT5i 6bi nacTHHHo) b Hecxojibxo MemxoBaTon ceMeHHon xoacype (Ta6ji. IV, 4). 

CeMeHHaa xoacypa 

CeMeHHaa xo)xypa H3y4eHHbix npncoB (Ta6n. 2, Ta6ji. I—V) 0.12—7.0 mm TOJim., 
c poBHbiMH hjih (6jiaro,zjapji cxjiaaxaM xoacypbi) c Mejixo- hjih xpynHO BOJiHHCTbiMn 
Hapy)XHbiMH onepTaHH^MH. OHa MHorocjiOHHaa (5—22 cjioji) hjih H3 HeOojibinoro hhc- 
jia njioxo pa3JiHHHMbix xjieTOHHbix cnoeB. 06 mhho ^H(JxJ)epeHUHpoBaHa Ha 4 30Hbi: 
3X30-, Me30-, 3HUOTecTy h TerMeH. J\jvl Hee xapaxTepHO npncyTCTBHe TaHHHOB b no- 
jiocth h oOojioHxax xneTox (y I. lactea Jinnib b xjieTOHHbix o6ojionxax). TaHHHbi Ha- 
xoflflTca jih6o bo Bcex cjiojix TecTbi, jih6o TOJibxo b 3X30- h OHflOTecTe, y /. halophila b 
3X30- h Me30TecTe. KpynHbie cxjia^xn ceMeHHOH xoacypbi y I. songarica, I. tenuifolia, 
I. anguifuga (Ta6ji. 1, 1 —7) o6pa30BaHbi MeHee oxaTOH 3flecb, neM Ha coce^HHX ynacT- 
xax, B03flyx0H0CH0H napeHXHMOH (Me30TecT0H). Mejixne cxjia^xn no-pa3HOMy <J>opMH- 
pyiOTca y H3yneHHbix bh^ob: b TnnoBOM no^po^e Me30TecT0H (Ta6ji. IV, 3, 4), y Iris 
grant-duffii (Ta6ji. V, 2, 3), Hermodactylus tuberosus (Ta6n. V, 4) h Iridodictium bake - 
rianum (Ta6n. V, 6, 7) He tojibxo Me30TecT0H, Jiynrne 3^ecb pa3BHTOH, neM Ha coce^HHX 
ynacTxax, ho h 1 — 3 KJieTxaMH 3X30TecTbi c BbinyxjioH Hapy)XHOH ctchxoh, a y nepBoro 
h TpeTbero bm^ob Tax)xe Ojiaro^apa pa3HOH BbicoTe 1 — 2-cjiohhoh 3HflOTecTbi. Y Iri- 
dodictyum bakerianum Me30TecTa npaxTHnecxH oTcyTCTByeT, cxjiaflXH o6pa30BaHbi 
OoJlbUieH HaCTbK) 3X30- H 3HflOTeCTOH. 

3K30TecTa TaHHHC0flep)xamaji, l-cjioHHaa, pe^xo MecTaMH 2-cjiOHHaa; xjictxh 
OojibmeH nacTbio ynjiomemibie hjih ohjibho oxarae, HHoraa pa^najibHo y/yiHHeHHbie, 
c 6ojiee hjih MeHee pobhoh hjih cjierxa BorayTOH, peace Bbinyxjioii HapyacHOH TaHreHUH- 
ajibHOH cTeHxon. OOojionxa xjieTox 3X30TecTbi pa3JiHHHbiM o6pa30M yTOJimeHa. y 6ojib- 
HIHHCTBa BHflOB 3Ha4HTeJIbHO yTOJimeHbl JIHUIb TaHTeHUHaJIbHbie XJieTOHHbie CTeHXH, 
ocoOeHHo Hapy)XHa«, hjih Tax)xe BepxHnacTb pa^najibHOH ctchxh, Ha cpe3e xopoT- 
xo hjih fljiHHHo xjiHHOBH^Hax (/. anguifuga, I. notha, I. tenuifolia) jih6o OyjiaBOBHflHaji 
(/. songarica). Pe^xo (/. lactea) oOoJionxa xneTox nojiHOCTbio yTOJimeHa. y Iridodicty - 
um bakerianum b otjihhhc ot apyrnx bhjjob Hapy)XHa« CTeHxa xjieTox 3X30TecTbi ao- 
BOJibHO TOHxaa. yTOJimeHHbie XJieTOHHbie oOojiohxh b 3X30TecTe jih6o OecuBerabie, 
jih6o HMnperHHpoBaHbi TaHHHaMH. B Hapy)XHOH TaHreHunajibHOH CTeHxe mhothx bh- 
rob jicho pa3JiHHHM xyTHHH3HpoBaHHbiH cjioh. y Hermodactylus tuberosus , Iridodic- 
tyum bakerianum , Iris laevigata , I. pseudacorus , I. chrysographes h bh^ob ranoBoro 
noapofla oh, no-BH^HMOMy, OTcyTCTByeT. 
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TABJ1HUA 2 

CTpoeHHe ceMeHHOH Koacypbi y H3yneHHbix bhaob poaa Iris s. 1 
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Me30TecTa npeflcraBJieHa KJieTKaMH napeHXHMbi. OHa oflHopoOTaa hjih c BKpanjie- 
HneM TaHHHOBbix KJieTOK, 4—18-cjiOHHaa, b ochobhom H3 6ojiee HJIH MeHee CHCaTbIX 
KJieTOK, c yTOJimeHHOH o6ojiohkoh hjih TOHKOCTeHHbix, pe^Ko (7. laevigata, 7. pseuda- 
corns) HecacaTbix, oxpyrjibix, c yTOJimeHHOH h jiHrHH<j>HUHpoBaHHOH o6ojiohkoh. Hho- 
r^a (HanpHMep, y 7. halophila, 7. grant-duffii) 3tot cjioh njioxo pa3JiHHHM, iiohth 6ec- 
cipyKTypHMH. B ceMeHHOH KO)Kype HexoTopbix bh^ob (7. songarica, 7. tenuifolia ), 6ojib- 
UieH HaCTbK) C KpynHO-MOpmHHHCTOH ceMeHHOH KOHCypOH, KJieTKH Me30TeCTbI HMeiOT 
yrojimeHHyio o6ojiOHKy h CHJibHO OKara JiHHib b ynacncax ut^ajxy cmiamcaMH ceMeHHOH 
KO)KypbI. B CKJia^KaX 3TOT CJIOH pbIXJIblH, C KpynHbIMH MOKKJieTHHKaMH. 

3HflOTecTa 1 —6-cjiOHHaa, 6ojibineH nacTbio H3 1—3, y HexoTopbix bh^ob 6 cjioeB 
HeynjiomeHHbix hjih HeMHoro ynjiomeHHbix KJieTOK co cjienca yTOJimeHHOH o6ojiohkoh 
H TBep^blM KOpHHHeBbIM TaHHHOHOCHbIM COflep>KHMbIM. BHflHMail B 3THX KJieTKaX «nO- 
pncT0CTb» o6ojioneK o6ycjioBJieHa, no-BH^HMOMy, jiaxyHaMH b TaHHHOHOCHOM co^ep- 
)khmom. Bh^bi pa3JiHHaioTC« no CTeneHH pa3BHTHJi cjioh: HajiHHHio h CTeneHH ynjio- 
meHHOcra KJieTOK, HHCJiy cocTaBjnnomHx ero KJieTOHHbix cjioeB, TOJimHHe KJieTOHHbix 
o6ojioneK, hx «nopHCTOCTH», KOJinnecTBy TaHHHOB. 7. lactea BbiflejineTCH cpeflH apy- 
rax bh^ob no CTpyKType 3HflOTecTbi: OHa o6pa30BaHa 4 —5 cjiohmh mcjikhx, ynjiomeH¬ 
Hbix KJieTOK, o6ojiohkh KOTopbix cjia6o yrojimeHbi, noaTOMy HeT pe3KOH rpaHHijbi mok- 
ay Me30- h 3H^OTecTOH (Ta6ji. II, 2, 3). Oco6oe CTpoeHHe 3HflOTecTbi Ha6jno^aeTCJi 
Taioxe y 7. chrysographes (Ta6ji. Ill, 11): OHa o6pa30BaHa 4 —5 cjiohmh ynjiomeHHbix 
TaHHHOBbix KJieTOK C H3BHJIHCTbIMH 060 JI 0 HKaMH, HMdOlUHMH CHJIbHyiO «nOpOBOCTb». 

TerMeH coctoht jih6o H3 1 cjioh kjictok (3H^0TerMeHa), jih6o H3 1 —2 cjioeB (3H^o- 
h 3K30TerMeHa) (Ta6ji. 2). Kjictkh aHflOTeraeHa pa3JiHnaioTCH y bh^ob no BejiHHHHe, 
CTeneHH ynjiomeHHoc™ h TOJimHHe KJieTOHHbix ctchok. Han6ojiee MejiKOKJieTOHHbiH 
3H^OTerMeH HMeeTCH y 7 halophila, 7. grant-duffii, I. songarica, I. tenuifolia ; Kpyn- 
Hbie KJieTKH xapaKTepHbi jyia 7. lactea, I. laevigata, I. pseudacorus h Hermodactylus 
tuberosus. V 6ojibiHHHCTBa bh^ob 3HaHHTejibHO yrojimeHa HapyacHan TaHreHimajib- 
Han CTeHKa 3thx kjictok, npHJieraiomaH k aimocnepMy, a y Hermodactylus tuberosus 
h 7. grant-duffii — o6e TaHremjHajibHbie ctchkh. y mhothx bh^ob (7 anguifuga, I. ha¬ 
lophila, I. lactea, L laevigata, I. pseudacorus, I. tenuifolia h jxp.) 3aMeTHa MejiKan no- 
pncTOCTb pa^najibHbix cTeHOK KJieTOK; nopbi y^jiHHeHHbie. 3K30TerMeH Taxnce pa3JiH- 
naero h y bh^ob no CTeneHH yrojimeHHH KJieTOHHbix ctchok: yrojimeHa HapyncHan TaH- 
reHunajibHaa CTeHKa (7 halophila, I. grant-duffii, I. songarica, L tenuifolia), HapyncHan 
h paflnajibHbie ctchkh (7 lactea), o6e TaHremjHajibHbie ctchkh {Hermodactylus tube¬ 
rosus, Iridodictium bakerianum), bch KJieroHHan o6ojiOHKa (7 chrysographes). 

no 0 C 06 eHH 0 CTHM CTpoeHHJI 3K30- H Me30TeCTbI y H3yneHHbIX BHflOB MOHCHO Bblfle- 
jiHTb 3 CTpyKTypHbix THna ceMeHHOH Koacypbi. 

I. Me30TecTa MHorocjioHHan, H3 cacarbix KJieTOK, <J>opMHpyeT CKJiaflKH ceMeHHOH ko- 
)KypbI. KJieTKH 3K30TeCTbI C pOBHOH, BOTHyTOH, HJIH CJia6o BbinyKJIOH Hapy)KHOH TaH- 
reHunajibHOH ctchkoh — Gojibhikhctbo H3yneHHbix bh^ob (Ta6ji. I — 3, 8 — 77; IV). 

II. Me30TecTa MHorocjiOHHaa, H3 HeoKarax OKpyrjibix KJieTOK c jihthh(J)huhpo- 
BaHHOH 060 JIOHKOH, CeMeHHaH KOHCypa 6e3 CKJia^OK. KJieTKH 3K30TeCTbI C pOBHOH 
hjih cjienca BorayTOH Hapy)KHOH TaHreHunajibHOH ctchkoh — cepna Laevigatae 
(Ta 6 ji. Ill, 7—7). Bnflbi 3toh rpynnbi 7. pseudacorus (Ta 6 ji. Ill, 7 — 3) h 7. laevigata 
(Ta 6 ji. Ill, 4 — 7) oneHb cxootw no CTpoeHHio ceMeHHOH KO)Kypbi. nepBbiH bh^ otjih- 
naeTCJi ot BToporo xapaKTepoM yjibTpacxyjibnTypbi noBepxHOcra ceMeHHOH KO)Kypbi, 
a TaK)Ke MeHbUIHM HHCJIOM KJieTOHHbix CjioeB Me30TeCTbI H CHJibHO pa3BHTOH nopn- 
CTocTbio ee o 6 ojioneK (Ta 6 ji. Ill, 3). 

III. Me30TecTa cjia6o pa3BHTa hjih nonra nojiHOCTbio o6jiHTepnpoBaHa, 6ojibineH 
nacTbio He ynacTByeT b o6pa30BaHHH CKJia^oK ceMeHHOH KO)Kypbi {Iridodictiym bake- 
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rianum — Ta6ji. V, 5 — 8) hjih ynacTByeT HapaBHe c KjieTKaMH 3X30TecTbi, HMeioinn- 
mh Bbinymiyio HapyacHyio TaHreHUHajibHyio CTeHKy — Hermodactylus tuberosus, Iris 
grant-duffii (Ta6ji. V, 1 — 4). CxoflHoe CTpoeHHe ceMeHHOH xo>xypbi onncaHO y Irido- 
dictyum reticulatum (OraHe30Ba, 1997). H. tuberosus (Ta6ji. V, 4) BbmejweTca b 3toh 
rpynne no flByM npn3HaKaM: Me30TecTa o6pa30BaHa oneHb KpynHbiMH, oxaraMH KJieT- 
KaMH c yTOJimeHHon o6ojiohxoh; 3H^OTecTa He ynacTByeT b o6pa30BaHHH cxjiaaox ce¬ 
MeHHOH XOHCypbl. 

CeMeHHaa xoxcypa nepBoro rana Han6ojiee BapHa6ejibHa. Bhabi c Taxoii xoacypoii 
mo)kho pa3^ejiHTb Ha 5 rpynn: 

1) IToapofl Tenuifoliae (Diels.) Doronkin — I. songarica (Ta6ji. I, 1 —3), I. tenuifo- 
lia (Ta6ji. I, 4, 5), I. anguifuga (Ta6ji. I, 6, 7): ceMeHHaa xoacypa chjibho cxjiajiHaTaji, 
MHorocjiOHHaa h ^OBOJibHo TOJicTaa (205—780 mkm). 3x30TecTa najiHcaflOBHflHaa, H3 
pa^najibHo y^jiHHeHHbix KJieTOK c OojibniHM xojihhcctbom TaHHHOB; yTOJimeHbi xax 
TaHreHUHajibHbie, Tax h (nacTHHHo) pa^najibHbie xjieTOHHbie ctchxh; Hapy)XHaji creHxa 
CHJlbHO KyTHHH3HpOBaHa. Me30TeCTa XOpOHIO pa3BHTa H B03^yX0H0CHa« B CKJia^KaX ce¬ 
MeHHOH KO»fypbI. /J,HarHOCTHHeCKHMH npH3HaxaMH BHAOB flBJUIIOTCJI (J)OpMa yTOJimeHHH 
paOTaJIbHbIX CTeHOK KJieTOK 3K30TeCTbI (KJIHHOBHAHbie, y^JlHHeHHO-KJIHHOBH^Hbie, 6y- 
jiaBOBH^Hbie), a Taxace hhcjio xjieTOHHbix cjioeB b Me30TecTe (cm. Ta6ji. 2) h TOJimHHa 
oOojionex ee xjieTox. Me30TecTa y I. anguifuga 6ojiee MHorocjioiiHaji, H3 TOHXocTeHHbix 
xjieTox, Ha OTOejibHbix ynacrxax ceMeHHOH xoxypbi b Hen HMeeTca HapyjxHaa npepbi- 
BHCTaa 30Ha H3 HeynjiomeHHbix TaHHHOBbix xjieTox. y ^Byx apyrax bhaob Me30TecTa 
H3 MeHbmero HHCJia cjioeB xjieTox c yTOJimeHHOH o6ojiohxoh. IIo (jiopMe yTOJimeHHJi 
oOojiohxh xjieTox 3X30TecTbi h no xapaxTepy Me30TecTbi ceMeHHaa xoacypa /. angui¬ 
fuga MeHee cneijHajiH3HpoBaHa, neM y apyrax bhaob 3toh rpynnbi, hto coniacyeTCJi 
C MHeHHeM POOTOHeHXO (2004) 0 TOM, HTO 3TOT BHfl, BbmeJieHHblH HM B OTfleJlbHblH 
poa Ophioiris, a Y. T. Zhao b oxaejibHyio cexunio, HBjweTCJi BecbMa apxaHHHbiM. I. son¬ 
garica h 1. tenuifolia, no-BH^HMOMy, abjiaiotcji 6jih3xhmh bh^mh, hto no^TBep>x^aeT- 
cn CXOflCTBOM B CTpoeHHH HX CeMeHHOH XO)XypbI. KaJXflblH H3 3THX BHflOB, OflHaXO, 6bIJl 
Bbi^eneH A. C. HeBCXHM (1937) b 2 caMOCTOjrrejibHbix po^a — Sclerosiphon h Cryp¬ 
tobasis (cooTBeTCTBeHHo), xoTopwe He^aBHo BoccTaHOBjieHbi (MaBpo^neB, AnexceeB, 
2003; PoflHOHeHxo, 20066). 

2) Bha I. lactea (Ta6ji. II, 1 —3), BbmejweMbiH b OT^ejibHbiH noapoa Eremiris 
(Spach, 1846; /l.opoHbXHH, 1990) hjih poa Eremiris (Spach) Rodionenko (Po^hohch- 
xo, 2006a), cocTaBJiaeT BTopyio rpynny. Rsix Hero xapaxrepHa MomHaa najmcaflo- 
BHflHaa, 1—2-cjiOHHaji 3X30TecTa H3 xjieTox c nojiHOCTbio yTOJimeHHOH o6ojiohxoh 
(Ta6ji. II, 2, 3), xoTopaa, no mhchhio /J,opoHbXHHa (1990), jiBJiJieTCJi npH3HaxoM noa- 
poaa, a Tax)xe oco6oe CTpoeHHe 3HflOTecTbi, Mop<j>ojiorHHecxH cjia6o oTJinnaiomeHCJi 
ot Me30TecTbi. HHTeHCHBHaH oxpacxa 3HjjoTecTbi cyzjaHOM (Ta6n. II, 3) yxa3biBaeT, 
o^Haxo, Ha xHMHHecxyio o6oco6jieHHOCTb 3Toro cjioji (Bbicoxoe co^ep)xaHHe )XHpo- 
no^o6Hbix BemecTB), hto nojiHOCTbio cooTBeTCTByeT ero xapaxTepncraxe xax «jinnoH^- 
hoto». 

3) Bh^bi I. notha h I. halophila , BbmejweMbie b oxaejibHyio cexunio (AjiexceeBa, 
2005), noapofl (PoOTOHeHxo, 1961; /JppoHbXHH, 1990) hjih poa Xyridion (Tausch) 
Fourr., He^aBHo BoccTaHOBJieHHbiH Pootohchxo (2004), no paay npH3HaxoB ceMeH¬ 
HOH xo)xypbi — ee mhotocjiohhocth (y I. notha), HeMHoro ynjiomeHHbiM TaHHHeo- 
^ep)XamHM XJieTXaM 3X30TeCTbI C XyTHHH3HpOBaHHOH Hapy)XHOH CTeHXOH, XJIHHOBH^- 
HbiM yTOJin^eHHJiM b BepxHeH nacTH hx paOTajibHbix CTeHOx (Ta6ji. II, 7) — cxo^hm c 
BH flaMH no^po^a Tenuifoliae. Oco6eHHOCTbio Xyridion ABjiaeTCfl oTCJiaHBaHHe 3X30- 
TecTbi (Ta6ji. II, 5). B ceMeHHOH xo)xype I. halophila (Ta6ji. II, 9, 10), xotji h HMeio- 
men ynpomeHHoe CTpoeHHe, coxpaH^ioTca Bee 4 30Hbi, npHcymne HpncaM. 
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4) YHHKajibHoe CTpoeHHe ceMeHHOH Koacypbi HaimeHO y npeACTaBHTejia cepiiH Sibi- 
ricae —7 chrysographes (Ta6ji. Ill, 9 — 77): 3K30TecTa cjiH3ecoAep>Kaiuafl (Ta6ji. Ill, 77), 
b cyxoM coctohhhh njieHHaraji (Ta6ji. Ill, 70); Me30TecTa cjia6o pa3BHTa, ceMeHHaa ko- 
»cypa paccjiaHBaeTca no ee BHyrpeHHeMy cjioio; 3HAOTecra MHorocjioHHaa. CjiH3b b Ha- 
pyncHOM cnoe ceMeHHOH Koacypbi HeKOTopbix bhaob npncoB (h3 noApoAOB loniris n 
Psammiris), npoH3pacTaiomHX b Cn6npH, 6bma paHee oGHapyaceHa B. M. HanicoH (1971). 

5) CeMeHHafl Koacypa H3yneHHbix bhaob GopoAarax HpncoB (Bee 3 H3 TnnoBbix 
noApoaa h ceKunn, no cncTeMe Mathew, 1989) MejiKO-CKJiaAHaraji, HMeeT cxoAHoe 
CTpoeHHe (Ta6ji. IV, 2 — 4; Ta6ji. 2). OHa aobojibho MaccHBHaa, 200 — 850 mkm tojilu., 
MHorocjioHHaa (13 — 22 cjioji kjictok), c iuieHnaTOH 3K30TecT0H h ninpoKOH napeHXHM- 
hoh Me30TecT0H. 3K30TecTa xapaKTepHoro crpoeHHJi: rnieHnaTaa, 1-cjioHHaa, MecTaMH 
2-CJIOHHaH, H3 CHJlbHO C)KaTbIX TaHHHCOAOp^KailJHX KJieTOK C OAHHaKOBO yTOJIIAeHHbl- 
mh h HeoKpameHHbiMH TaHHHaMH TaHreHunajibHbiMH creHicaMH (7. imbricata, I. albertii) 
hjih 3HanHTejibHO yTOJimeHa Jinnib HapyacHafl KJieTOHHaa CTeHKa (7. variegata). TpaHH- 
Ubi KJieTOK TpyAHopa3JiHHHMbi hjih npaKranecKH Hepa3JiH4HMbi (7. imbricata). Me30- 
TeCTa COCTOHT H3 TOHKOCTeHHOH napeHXHMbl, MeHee C)KaTOH H B03AyX0H0CH0H B o6jiac- 
th cKJiaAOK ceMeHHOH Koacypbi; b ee tkbhb BKpanjieHbi MHoroHHCJieHHbie TaHHHOBbie 
KJieTKH. 3HA0TecTa MHorocjioHHaa (2 —6 cjioeB kjictok), c xapaKTepHbiM BapbnpoBa- 
HHeM HHCJia cjioeB, HanOojiee 3HanHTejibHbiM y 7 variegata , y 7 imbricata c KpynHOH h 
peAKOH nopoBOCTbio KJieTOHHbix CTeHOK. TaKHM o6pa30M, 7 variegata OTjiHHaeTca ot 
AB yx Apyrnx bhaob xapaKTepoM yrojimeHHJi o6ojiohkh kjictok 3K30TecTbi (3HanHTejibHO 
yTOJimeHa Jinnib Hapy)KHa« TaHreHimajibHaii CTeHKa KJieTOK, a He o6e TaHreHimajibHbie 
CTeHKH) H CHJIbHbIM BapbHpOBaHHeM HHCJia KJieTOHHbix CJIOeB 3HAOTeCTbi; 3TOT BHA 6blJI 

BbmejieH H. B. AjieKceeBOH (2005) b oTAejibHyio cepnio. 

AHajiH3 nojiyneHHbix MaTepnajiOB noKa3biBaeT, hto b npouecce 3 bojiiouhh poAa Iris 
3aMerao H3MeHneTCJi CTpoeHHe Hapy)KHoro cjioh ceMeHHOH Koacypbi (pnc. 1). Ochob- 
HblMH HanpaBJieHHftMH TpaHC(J)OpMaUHH 3K30TeCTbI, nO-BHAHMOMy, 6 bIJIH: nO^BJieHHe 
BTOpHHHbIX yTOJimeHHH Ha paAHajIbHbIX KJieTOHHbix CTeHKaX (pnc. 1, 7— 2, 7 — 3), CJIH- 
3eBbix KJieTOK, cnocoOHocTH oTCJiaHBaTbca (pnc. 1,7—4), pa3BHTHe b MomHbiH najiHca- 
AOBHAHblH CJIOH H3 KJieTOK C nOJIHOCTbK) yTOJimCHHOH 060 JIOHKOH (pHC. 1, 7 — 5) HJIH 
CHJibHoe yiuiomeHHe KJieTOK ao nonra OeccTpyKTypHOH njieHKH (pnc. 1,7—5), noiiBJie- 
Hne BbinyKJioH Hapy)KHOH KJieTOHHOH CTeHKH (pnc. 1,7 — 7). MHorne HaABHAOBbie TaK- 
coHbi paHra noApoAa hjih ceKijHH hmciot xapaKTepHbie ocoOchhocth 3K30TecTbi, koto- 
pbie MoryT cjiyacHTb AHarHocraHecKHMH npH3HaKaMH. 

CorjiacHO pe3yjibTaTaM HacToamero nccjieAOBaHHH, no CTpoeHHio ceMeHHOH Koxcy- 
pbi, KaK h no cepojiorHHecKOMy cocTaBy 3anacHbix OejiKOB ceMJiH (IllHeep, 1990), pa3JiH- 
hhh MejKAy H3yneHHbiMH cerperarabiMH poAaMH {Hermodactylus, Iridodictium) h poaom 
Iris MeHee 3HaHHTejibHbi, neM b npeAejiax poAa Iris. OOpamaeT Ha ce6a BHHMaHHe to, 
hto npoH3pacTaiomHe b CpeAH3eMHOMopbe bhabi c ocoOeHHbiM cTpoeHHeM BereTaniB- 
hmx noA3eMHbix opraHOB (jiyKOBHija, cxoAHoe c Hen njioraoe yKoponeHHoe KopHeBHme, 
KJiyOHeBHAHbie kophh) HMeioT TaoKe oco6oe h cxoAHoe CTpoeHHe ceMeHHOH KO)Kypbi. 
OTMeneHHbie Bbirne ee OTJiHHHTejibHbie ocoOchhocth y Hermodactylus tuberosus , bo3- 
MO)KHO, CBHAeTeJIbCTByiOT O He3aBHCHMOM (J)OpMHpOBaHHH 3TOTO THna CeMeHHOH KO)Ky- 
pw. JlyKOBHHHbie (J)OpMbI HpHCOB CHHTaiOTCJI BTOpHHHbIMH no OTHOHieHHK) K KOpHeBHIII“ 
HbiM (PoAHOHeHKo, 1961). 3to nojio)KeHHe noATBep)KAaioT pe3yjibTaTbi MOJieKyjrapHO- 
ro HccjieAOBaHHH poAa (Wilson, 2006). Oho coniacyeTCfl h c HauiHM npeAnojioaceHHeM 
O npOH3BOAHOM XapaKTepe CeMeHHOH KO)KypbI JiyKOBHHHblX BHAOB H BHAOB C KJiy6He- 
BHAHblMH KOpHHMH! HenpaBHJIbHO- H c6jIH)KeHHO MeJIKO-CKJiaAHaTafl, TOHKaa, MajIO- 
CJIOHHaa, C peAyUHpOBaHHOH Me30TeCTOH, OHa COOTBeTCTByeT OAHHM H3 CaMbIX MeJIKHX 
CeM^H y 3THX BHAOB. 
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Phc. 1. Bo3MO)KHbie HanpaBJieHHH TpaHC<J)opMauHH 3K30TecTbi y npe^cTaBHTejien poaa Iris s. 1. 

1 — I. anguifuga, ceKuna Ophioiris Y. T. Zhao ( =Rodionenko); 2 — I. tenuifolia, noapofl Tenuifolie (Diels) Doronkin; 
3 — I. songarica, noapozi Tenuifoliae (Diels) Doronkin; 4 — /. notha , nozipoa Xyridion (Tausch) Spach em. Rodionenko; 
5 — I. laclea, noapo/i Eremins Spach; 6 — I. imbricata, noapo/i Iris; 7 — Iridodictyum bakerianum. 


H. Huber (1969) h H.-M. Dahse (1992) npeflnojioacHJiH y hphcob TeH^eHUHio k 
TpaHC(J)opMauHH (J)opMbi ceMeHH b HanpaBJieHHH ycHJieHHJi ero HepoBHOcra h Bbrra- 
HyTocTH (b tom HHCJie, oneBM^HO, orpaHeHHOCTH), hto o6ecneHHBaeT 3aKOHOMepHoe 
MecTonojio)KeHne ceM$iH BHyTpH njio^a. OTMeneHHaji hmm Taicxce TeHAeHUHa k yBe- 
jiHneHHK) noBepxHOCTH ceMeHH 3a cneT mopluhhhctocth ceMeHHOH KO)xypbi coxpaHaeT- 
coy MenKHx ceMAH paccMaTpHBaeMOH HaMH rpynnw, ho oGecneHHBaeTca apyrn- 
MH CTpyKTypaMH. MO)KHO nOCTpOHTb M0p(J)0J10rHHeCKHH pflfl (pHC. 2), COeOTH^IOmHH 
KopHeBHmHbie bh^m H3 noapofla Limniris (HanpHMep, apxaHHHbiii I anguifuga — 
pHC. 2, 1), /. grant-duffii (h3 3toto >xe noapofla) h Iridodictyum , KOTopbiH noKa3biBaeT 
nocTeneHHyio peayKUHio Me30Tecra h yMeHbmeHHe ee pojiH b CKJia^Koo6pa30BaHHH 
ceMeHHOH Koxcypbi. Ecjih y I. grant-duffii (pnc. 2, 2) Ha o,zjhom ceMeHH hmciotcji Bee 
nepexo^bi ot cKJia^Koo6pa30BaHH« Me30TecT0H no hx <J>opMHpoBaHH5i oxaejibHbiMH 
KJieTKaMH 3K30TeCTbI C BbinyKJIOH Hapy)KHOH TaHreHUHaJlbHOH CTeHKOH H ^a>Ke 3HflO- 
TecTOH, to y Iridodictyum (pnc. 2, 3) o6pa30BaHHe CKJiaflOK ceMeHHOH Koacypbi npo- 
hcxo^ht non™ Bcer^a 6e3 ynacraa cpeflHHx cjioeB Tecra. TaxHM o6pa30M, y npea- 
CTaBHTejM cepHH Syriacae (/. grant-duffii) CTpoeHHe ceMeHHOH Koacypu, icax h Bere- 
TaTHBHbix opraHOB, HMeeT nepexo^HbiH xapaicrep. IIo mhchhio Mathew (1989), 
onpeaejieHHbie cbjbh Meacfly «Reticulata»-rpynnoH (= Iridodictyum) h KopHeBHiijHbi- 
mh BH^aMH H3 ser. Syriacae (noapoa Limniris) CBH^eTejibCTByioT o noapoflOBOM paH- 
re rpynnbi Reticulata. 

Ha ocHOBaHHH nojiyneHHbix pe3yjibTaroB mo)kho c^ejiaTb buboa, hto no crpoeHHio 
ceMeHHOH KO)xypbi HeT pe3Koro pa3JiHHH« Me)K^y H3yneHHbiMH 6opoflan>iMH Hpnca- 
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1 


PHC. 2. OflHO H3 HanpaBJieHHH 3BOJIIOUHH CeMeHHOH KOMCypbl HpHCOB - pe,ayKUHH Me30TeCTbI CO CMeHOH 

(J)OpMbI CKJia,flHaTOCTH. 

] — 1. anguifuga, 2 — /. grant-duffii, 3 — lridodictyum bakerianum. 06o3HaneHHJi, Kaic Ha Ta6ji. I. MacuiTaGHbie jih- 

Hefika — 100 mkm. 


mh, ceMeHHaa xo)xypa xoTopbix othochtch k o^HOMy rany, h 6e36opoflbiMH, y koto- 
pbix BCTpenaioTca 3 rana ceMeHHOH xoacypbi; Meacay co6oh ohh pa3JiHHaioTCfl b MeHb- 
nieH CTeneHH, neM rpynnbi bh^ob 6e36opoflbix hphcob. 3th pe3yjibTaTbi corjiacyioTca 
c BbiflBJieHHOH cepojiorHHecKOH reTeporeHHOCTbio 6e36opo^bix hphcob (IllHeep, 1999) 
h no^TBep^aaioT, b cboio onepeflb, MHeHHe Pootohchko (1961) o tom, hto 3Ta rpynna 
(J)HJioreHeTHHecKH flpeBHflfl, oco6chho bha I. anguifuga , Ha3BaHHbiH hm <oxhbmm hcko- 
naeMbiM» (Po^hohchko, 2004). CorjiacHO IllHeep (1999), bbicokhh ypoBeHb cepojio- 
niHecKOH reTeporeHHOcra CBH^eTejibCTByeT o tom, hto 6e36opoflbie Hpncbi Bpaa jih 
mojkho oraecTH k o^hoh cexijHH, Kax b CHCTeMe Mathew (1981, 1989). OTHacra pa3H0- 
o6pa3ne aHaTOMHnecKoro CTpoeHHa hx ceMeHHOH xoacypbi CBinaHo c axojiorHHecxoii 
reTeporeHHOCTbio rpynnbi. Tax, ocoGchhocth ee CTpyxTypbi y nmpo<j)HTOB /. pseuda- 
corus h I. laevigata (paccjiaHBaHHe c o6pa30BaHHeM B03flyiiiH0H nojiocTH, HeoxaTaa 
B03^yxoHOCHa« Me30TecTa, <J>opMHpyioma5i «njiaBaTejibHyio xopxy», oneHb xpynHbie 
KJieTKH 3H^0TerMeHa) hcho noKa3biBaioT a^anraBHOCTb k ycjiOBHHM o6HTaHH5i b boa- 
hoh cpe^e, hto OTMenajiocb h npeflbmymHMH nccjie^OBaTejMMH (Poahohchko, 1961; 
Huber, 1969; Haiixa, 1971). 

He6ojibiiioe hhcjio H3yneHHbix bhaob «6opo^aTbix» hphcob h hx npHHafljie)XHOCTb 
jih hi b k THnoBOMy noapofly h cexijHH (no CHCTeMe Mathew, 1989) He aaeT bo3mo)xhocth 
paccMOTpeTb b CBeTe nojiyneHHbix pe3yjibTaTOB HMeiomeeca npe^cTaBjieHHe 06 3toh 
rpynne, xax 6onee oflHopoAHoii h mojiowh, neM «6e36opoflbie» Hpncbi (Po^hohchko, 
1961; IllHeep, 1999). BMecTe c TeM CTpoeHHe 3K30TecTbi, npeBpaTHBiHeiicfl b 6eccrpyx- 
TypHyio (hjih nonra 6eccTpyKTypHyio) njieHKy, a Taxace orpaHeHHbie ceMeHa D-<j)op- 
mm CBH^eTejibCTByioT, no HarneMy mhchhio, o npoH3BO,zmoH CTpyxType ceMeHH y H3y- 
neHHbix bhaob Gopoflarax npncoB no oTHomeHHK) k HexoTopbiM 6e36opoflbiM, B HaCT- 
hocth, I. anguifuga. 
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1747 


CIIHCOK JIHTEPATYPBI 


AneKceeea H. E. Bhah poaa Iris L. bo (Jmope Pocchh. IIpo6jieMbi oxpaHbi b npnpofle h Hhtpo^ykuhh: 
ahc... Kamj. 6 hoji. HayK. CI16., 2005. 229 c. 

AneKceeea H. E. HoBax ceKima poaa Iris (. Iridaceae ) h HOMeHKJiaTypHbie KOMbHHauHH b paHre ceic- 
Uhh // Bot. acypH. 2006. T. 91. Ns 7. C. 1095—1097. 

AjieKceeea H. E., Muponoea JI. H. KpHTHHecKHe 3aMeTKH o HexoTopbix BHflax po^a Iris (Iridaceae) 
b Ch6hph h Ha flajibHeM BocToxe Pocchh // Bot. xcypH. 2007. T. 92. JSTe 6. C. 916—925. 

JJopoHbKUH B. M. 063op ch6hpckhx bhaob po^a Iris (Iridaceae) II Bot. xcypH. 1990. T. 75. JSTe 3. 
C. 409—416. 

Mpucu (pea. PoflHOHeHKO r. H., flpxrHHa H. B., TaTeH6eprep II. O.). 1981. M., 156 c. 

Maepoduee E. B., AneKceee K>. E. Mop<j>ojioro-6HOJiorHHecKHe oco6chhocth poaa Ciyptobasis (Iri¬ 
daceae) b cbx3h c ero CHCTeMaTHKOH // Bot. xcypH. 2003. T. 88. Ns 10. C. 50. 

HeecKuu C. A. MaTepnaJibi k cjjjiope KyrHTaHra h ero npe^ropHH // Tp. Bot. HH-Ta AH CCCP. Cep. 1. 
M.; JI. 1937. Bbin. 4. C. 199—346. 

Oeaue3oea E. E. CTpyKTypa ceMeHH HexoTopbix HpncoBbix b cb*3h c CHCTeMaTHKOH, reorpa<j)HeH h 
(J)HJioreHHeH ceMeficTBa Iridaceae. I. IIoflceMeHCTBa Nivenoideae h Iridoideae II Bot. xcypH. 1997. T. 82. 
Ns 2. C. 14—29. 

PoduoneHKo E. M. Poa Hpnc. M.; JI., 1961. 215 c. 

PoduoneuKo T. M. Ophioiris — hobmh po n ceMeficTBa Iridaceae II Bot. xcypH. 2004. T. 89. Ns 8. 
C. 1359—1361. 

Poduonemo E. M. O He3aBHCHMOCTH po^a Xyridion (Iridaceae) II Bot. xcypH. 2005. T. 90. Ns 1. 
C. 55—59. 

Poduouemo E M. Eremiris — hobhh poa ceMeficTBa Iridaceae II Bot. xcypH. 2006a. T. 91. .Ns 11. 
C. 1707—1712. 

PoduoneuKo r. M. O caMOCTOjrrejibHOCTH poaa Sclerosiphon (Iridaceae) II Bot. xcypH. 20066. T. 91. 
No 12. C. 1895—1898. 

PoduoneuKo r. M. O caMOCTOXTejibHOCTH po^a Limniris (Iridaceae) II Bot. xcypH. 2007. T. 92. Ns 4. 
C. 547—554. 

V ama B. M. OrpoeHne ceMXH HeKOTOpbix bhaob npnca 3anaflHOH h Boctohhoh Ch6hph // Ka- 
HeCTBO CeMXH B CBX3H C yCJIOBHHMH HX <})OpMHpOBaHHJ[ npH HHTpOflyKIJHH. HOBOCH6npCK, 1971. 

C. 119—127. 

Ulheep B. C. CepoTaKCOHOMHHecKoe HCCJieaoBaHHe poaa Iris s. 1. (Iridaceae) II Bot. xcypH. 1990. 
T. 75. Ns 6. C. 804—810. 

LUueep B. C. CepoTaKCOHOMHHecKoe HccjieflOBaHne poaa Iris s. str. (Iridaceae) II Bot. xcypH. 1999. 
T. 84. Ns 9. C. 37—46. 

Brandza M. Developpement des teguments de la grain // Rev. Gener. Bot. 1891.T. 3. P. 28—33. 
Dahlgren R. M. T., Clifford H. T., Yeo P. E. The families of the monocotyledons. New York, 1985. 
520 p. 

DahseH.-M. Beitrage zur Samen-Morphologie der Gattung Iris L. // Beitr. Phytotaxon. 1992. 15 F. 
S. 51—67. 

Goldblatt P. Phylogeny and classification of Iridaceae II Ann. Missouri Bot. Gard. 1990. Vol. 77. N 4. 
P. 607—627. 

Huber H. Die Samenmerkmale und Verwandtschaftsverhaltnisse der Liliifloren // Nitt. Bot. Staatsamml. 
Munchen. 1969. Bd 8. Hf 2. S. 219—538. 

Mathew B. The Iris L. London, 1981. 202 p. 

Mathew B. Iris , subgenus Hermodactyloides or the reticulata irises // Herbertia. 1988. Vol.45. N 1. 2. 
P. 124—130. 

Mathew B. The Iris L. London, 1989. 215 p. 

Nagy /. Beitrage zur Kenntnis der Iris- Samen // Bot. Kozl. 1927. Bd 24. S. 30—47. 

Netolitzky F. Anatomie der Angiospermen-Samen // Handb. Pflanzenanat. Berlin, 1926. Bd 10. S. 1 — 

365. 

Spach E. Revisio Genus Iris II Ann. Sci. Nat. (Paris). 1846. Ser. 3. T. 5. P. 89—111. 

WaddickJ. W., Zhao Y T. Iris of China. Portland, 1992. 192 p. 

Wilson C. A. Patterns of evolution in characters that define iris subgenera and sections // J. T. Co¬ 
lumbus, E. A. Friar, J. M. Porter, L. M. Prince, M. G. Simpson (eds). Monocots. Comparative biology 
and evolution. Aliso. 2006. Vol. 22. P. 425—433. 


1748 



SUMMARY 


Seed coat structure is examined in 15 species of genera Iris (subgenera Iris, Limniris), Hermo- 
dactylus and Iridodictyum. 3 structural types of the seed coat are distinguished on the basis of exo¬ 
testa and mesotesta peculiarities: l)mesotesta multilayered, of compressed cells, forms seed coat 
folds (majority of the species studied); 2) mesotesta multilayered, of uncompressed rounded cells 
with thickened lignifled cell wall, seed coat is without the folds (ser. Laevigatae); 3) mesotesta is 
weakly developed or almost completely reduced, does not take part in the seed coat folds formation, 
or does on a level with exotesta cells, having convex outer tangential wall {Hermodactylus, Iridodic¬ 
tyum, Iris grant-duffii). By seed coat characters the differences between segregate genera Hermodacty¬ 
lus, Iridodictyum and genus Iris are lesser than within the Iris; seed coat structure in Iris grant-duffii 
being of transitional character between subgenus Limniris and Iridodictyum (=subgenus Hermodacty- 
loides). There are no sharp differences by these characters between bearded and beardless irises, ho¬ 
wever, in the first group (only 3 species examined) the seed coat is of the same structural type, whereas 
in the second 3 structural types of the seed coat occur, what is connected partly with ecological hetero¬ 
geneity of the group. Certain evolutionary trends are suggested. Seed coat differentiation, obviously, 
followed mainly the path of exotesta transformation — cell flattening or appearance of convex outer 
tangential cell wall, appearance of secondary thickenings of radial cell walls and exfoliation aptitude. 
One of the directions is gradual reduction of the mesotesta in row Limniris -*> Iridodictyum and de¬ 
crease of its part in seed coat plication. 
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OKOHHaTejibHbin BapnaHT nojiyneH 09.07.2008 

BnepBbie c noMoim»K> CKaHnpyiomero ojieiapoHHoro MHKpocicona nccjieflOBaHa noBepxHOCTb opeMOB h 
yjibTpacKyjibnTypa nepnKapnHH y 26 a3naTCKHX h ceBepoaMepuKaHCKnx bhaob po,zja Mertensia H3 ceM. Bo¬ 
raginaceae. BbiHBJieHO 3 THna noBepxHOCTH 3peMOB: poBHaa, CKJiaanaTaji (BapnaHTbi: H3BHJiHCTO-CKJia^- 
naTaa, rpeGeHHaTO-cKJiaflHaTaa, MopmHHHCTO-cKJiaflHaTaa) h 6opoflaBHaTaa h 4 *rana yjibTpacKyjibnTypbi 
nepHKapnHji: jiMnaTaa, cocoHKOBaTO-MopmHHHCTaa, jiHeHCTO-mnnoBaTaa h mnnoBaTaji. B ceM. Boragina- 
ceae npH3HaKH yjibTpacKyjibnTypbi nepmcapnHji MOiyr 6biTb ncnojib30BaHbi jwx BbniBJieHHH poacTBeH- 
hmx OTHOineHHH TaxcoHOB pa3Horo paHra. 

KjiHDHeBbie cjiOBa: Boraginaceae, Mertensia, noBepxHOCTb apeMOB, yjibTpacKyjibnTypa nepn- 
Kapnna. 

B ceM. Boraginaceae Juss. poa Mertensia Roth — eflHHCTBeHHbiii TaKCOH, bh^bi ko- 
Toporo no4TH nopoBHy pacnpe^ejieHbi Me)K^y CeBepHOH AMepnKon n BHeTponHHecKoii 
A3HeH. Oh BKjnonaeT okojio 45 bh^ob, npn 3 tom b po^e OTcyTCTByioT Majio- h o^ho- 
jieraHe BH^bi. B A3 hh HaH6ojibniee pa3HOo6pa3He bh^ob oTMenaeTca no TnxooKeaH- 
CKOMy no6epe)KbK) h b ropax IO)khoh CnGnpn; b CeBepHOH AMepnxe — b CoHop- 
ckoh o6jiacTH h CicajiHCTbix ropax. BoJibmnHCTBO bh^ob obnTaeT b ajibnniiCKOM, cy6- 
ajibnnHCKOM h jiecHOM ropHbix noacax. Tojibko M. maritima (L.) S. F. Gray h 6jih3khh 
eMy M asiatica Macbr. BCTpenaioTCfl no mopckhm jiHTopajuiM. 
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Kan h y Bcex npe^CTaBHTejien ceM. Boraginaceae, b po^e Mertensia miofl npe^CTaB- 
jieH ueHo6HeM. Oh coctoht H3 rHHo6a3Hca (Kapno6a3Hca), k KOTopoMy npHKpenjunoTca 
ona^aiomHe OOTOceMeHHbie nacra njioaa — 3peMbi. rHHo6a3HC y bhaob poaa Merten¬ 
sia HH3KOnHpaMHAaJIbHbIH H flBJWeTCJI npH3HaKOM 6oJiee BbICOKOrO TaKCOHOMHHeCKOro 
paHra. BnepBbie Ha BaacHOCTb npH3HaKOB 3peMOB po^a Mertensia o6paraji BHHMaHHe 
M. T. IIonoB (1953a, 6). Oh onncaji Mop(J)OJiorHio apeMOB 14 BHeTponHHecKHx a3HaT- 
ckhx bhaob h hx npH3HaKH Hcnojib30Baji /yia nocTpoeHHH CHCTeMbi poaa. L. Williams 
(1937), MOHorpa<j) ceBepoaMepHKaHCKHX bhaob poaa, no^po6HO oxapaKTepH30Baji Mop- 
(J)OJiorHK) apeMa jimhib oflHoro H3 24 bh^ob — M. macdougalii Heller. ABTopbi perao- 
HajibHbix aMepHKaHCKHx «<I>Jiop» (Abrams, 1967; Cronqwist, 1984, h jip.) He npHBJieicajiH 
npH3HaKH apeMOB b xanecTBe flHarHocraHecKHx. CBe^eHH^ o CKyjibnType noBepxHocra 
apeMOB pojja Mertensia, 3a HCKJiioHeHHeM ojjHoro bhmM. rivularis (Turcz.) DC., H3yneH- 
Horo C. B. Obhhhhhkoboh (2007a), OTcyTCTByioT. 3<jxj>eKTHBH0CTb Hcnojib30BaHH)i npn- 
3HaxoB apeMOB, b tom HHCJie yjibTpacKyjibnTypbi nepHKapnmi, He ocnapHBaeTca hh 3apy- 
6e)KHbiMH, hh OTenecTBeHHbiMH 6oTaHHKaMH (Barthlott, 1981; EyzjaHueB, 1993a, 6, h jip.). 

B ccm. Boraginaceae Mop<j>ojiorHHecKHe oco6eHHOcra apeMOB h CKyjibmypbi hx 
noBepxHocTH ycneniHO 6mjih Hcnojib30BaHbi .zyifl pemeHHJi BonpocoB CHCTeMaTHKH 
h aBOJiiouHH b Tpn6ax Eritrichieae Benth. et Hook. fil. (OBHHHHHKOBa, 2006, 2007a, 6) 
h Myosotideae Reichenb. (HHKH<j)opoBa, 2006a). B cbjhh c 3thm HaMH npe^npHHa- 
to H3y4eHHe noBepxHocTH 3peMOB h yjibTpacKyjibnTypbi nepHKapnmi y bh^ob po^a 
Mertensia H3 pa3Hbix ceKUHH. 


MaTepnaji h MeToamca 

C noMombio cxaHHpyiomero 3JieKTpoHHoro MHKpocKona (C3M) H3yneHa noBepx- 
HOCTb apeMOB h yjibTpacKyjibnTypa nepHKapnna 26 bh^ob po^a Mertensia. 

OTo6paHHbie H3 rep6apHbix KOJiJieKUHH EoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMa- 
poBa PAH (LE) h IJeHTpajibHoro cnGnpcKoro 6oTaHHnecKoro ca^a CO PAH (NS, NSK) 
3pejibie apeMbi 3aKpenjuuiH KJieeM «MoMeHT» Ha MeTajuiHHecKHH ctojihk, 3aTeM Hanbi- 
JHUiH Me^bio h npocMaTpHBajiH Ha C3M MapKH Multiscan 200 GS, LEO 420. BHeniHHH 
bha 3peMOB h ero noBepxHOCTb H3ynajiH npn yBejiHneHHH X 60, a yjibTpacKyjibnTypy 
nepHKapnnfl npocMaTpHBajiH b cpe^Hen nacra cnHHHOH ctopohm 3peMa npn yBejinne- 
hhh X 400. y Bapna6ejibHbix bhaob h bh^ob c hihpokhm apeajiOM noBepxHOCTb 3peMOB 
h yjibTpacKyjibnTypa nepHKapnnfl nccjieflOBajiacb H3 pa3Hbix reorpa<j>HHecKHX MecTOHa- 
xoMCAeHHH. .fljui onncaHH^ oco6eHHOCTeH noBepxHocra apeMOB h yjibTpacKyjibnTypbi 
nepHKapnna 6buia Hcnojib30BaHa TepMHHOJionw, npe^Jio)KeHHa« W. Steam (1983), a 
no3flHee flonojiHeHHaa A. JI. EyaaHueBbiM (1993a, 6) npn H3yneHHH njioflOB Tpn6bi Ne- 
peteae Benth. ceM. Lamiaceae Lindl. h Obhhhhhkoboh (2006,2007a, 6) ajw nJioflOB Tpn- 
6bi Eritrichieae ceM. Boraginaceae. 


Pe3yjibTaTbi HccjiejioBaHHH 

Bh^m pofla Mertensia pacnojioaceHbi no CHCTeMe, npeflJioaceHHOH nonoBbiM 
(1953a, 6), c yneTOM CHCTeMbi Williams (1937). Poa Mertensia oh pa3^ejiHJi Ha 6 ceK- 
UHh: Typomertensia, Eumertensia, Steenhammera, Neuranthia Williams, Mertensianthe 
h Oreocharis (Decne) M. Pop. MHoroBHflOBaa ranoBaa ceKijHJi Eumertensia pa36HTa Ha 
rpynnbi 6jiH3KopoflCTBeHHbix bhaob (Greges). Bo Ojiope CCCP a3naTCKHe bh^m 6jih3- 
koto poflCTBa o6bej;HHeHbi b cepnii (Series), KOTopbie no cocTaBy HjieHTHHHbi Greges, 
noaTOMy ajm a3HaTCKHx bhaob b CKo6Kax yKa3biBaeM npHHaAJie)KHOCTb k cepHH. 
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Mertensia cqkuhz Steenhammera (Reichb.) A. Gray 


1. M. maritima (L.) S. F. Gray (Ta6ji. I, 1 —J). 3peMbi 2.5 —3. 5(4.5) mm .zjji., TeM- 
HO-icopHHHeBbie, ^opcHBeHTpajibHo OKaTbie, c HH3KHMH boicaMH, BbiT^HyroH 3aocTpeH- 
hoh BepxyniKOH, c npjiMOH hjih cjiabo BbinyKjioii OBajibHoii ciihhkoh 6e3 OKpbuieHHJi. 
BpioniHOH KHJib Bbipa)KeH h nepexoOTT b cynpa6a3ajibHbiH UHKaTpHKc. IIoBepxHocTb 
poBHax, rojiaa. yjibTpacKyjibirrypa nepHKapnHJi (YIT) AMHaTaa, o6pa30BaHa npoflojiro- 
BaTblMH H30^HaMeTpHHeCKHMH nOJIHTOHaJIbHblMH KJieTKaMH. AHTHKJIHHajIbHbie CTeHKH 
KJieTOK (AC) yrojimeHHbie h cjierxa BbicTynaioT; HapyacHbie nepHKJiHHajibHbie ctchkh 
(HnC) b njiaHe b pa3HOH CTeneHH B^aBjieHHbie. 

y Hccjie^oBaHHbix o6pa3UOB pa3Mep KJieTOK h cTeneHb yrojimeHHH hx ctchok pa3- 
jihhhbi. Eojiee KpynHbie kjictkh OTMeneHbi y 3peMOB c HyxoTCKoro n-OBa (Ta6ji. I, 4 , 5). 
Ohh HMeioT yn Bbipa)K 6 HH 0 jiMHaTyio, AC cHJibHO yTOJimeHbi, a HIIC BorHyTbie. 
y o6pa3ua H3 HopBeniH (Ta6ji. I, 1 —5) AC cjiabo yrojimeHHbie, a HIIC b miaHe cjia- 
6oBorHyTbie hjih npHMbie. 

HccjieaoBaHHbie o6pa3Ubi: MyKOTCKHH n-OB, 3ajiHB IIpoBHfleHHJi, octpobok 3pflMaHa, 6eper 
6yxTbi BcaflHHK, VII 1932, E. flepBH3-CoKOJiOBa (LE); Norvegia Kirkenes, 10 IX 1899, C. W. Toutell (LE); 
MypMaHCKaa o6ji., 6eper EapeHUOBa Mopa, noc. TepnOepKa 30 VII 1956, E. IloOe^HMOB h ap. (NSK). 

2. M. asiatica (Takeda) Macbr. (Tabji. I, 6 —9). 3peMbi 5—5.5 mm aji., tcmho-kophh- 
HeBbie, hh3ko TeTpaa^pHHecKHe, Mop<j>ojiorHHecKH cxo^Hbie c apeMaMH M. maritima , 
OT KOTOpbIX OTJIHHaiOTCa pa3MepaMH H 6oJiee BbICOKHMH boxaMH. nOBepXHOCTb pOBHafl, 
rojiaa. yn «MHaTa«, o6pa30BaHa npoaojiroBaTbiMH H30flHaMeTpHHecKHMH nojinroHajib- 
hmmh KJieTKaMH. AC yrojimeHHbie h cjierKa BbicTynaioT; HnC b iuiaHe b pa3HOH CTe- 
neHH B^aBJieHHbie. 

HccueflOBaHHbie o6pa3Ubi: IlpHMopcKHH Kpafi, 3 ajiHB Flerpa BenHKoro, o-b UlKOTa, ceBepHa* 
OKOHenHOCTb, 21 VIII 1978, B. A. HeflOJiyaaco, H. H. fleHHcoB (LE); ICbKHbiH CaxajiHH, noc. HoBO-TaM- 
OoBCKoe, noc. YjibJiHOBKa, Ha 6epery Ahhbckofo 3ajiHBa, 1959, Ns 1303, E. IloOe^HMOBa, T. KoHOBajiOB 
(LE). 

y o6pa3ua c IO)KHoro CaxajiHHa (Tabji. I, 8 , 9 ) HMHaTaji yn Bbipa)KeHa oTneTJiHBee 
no cpaBHeHHio c o6pa3uoM c nobepeacbJi 3ajiHBa neTpa BejiHKoro (Tabji. I, 6 , 7). 

K 3TOH CeKUHH OTHOCJITCfl 2 6jIH3KOpOflCTBeHHbIX BHfla, H3 HHX 60 JIbUIHHCTB 0 M HC- 

cjieflOBaTejieii He npH3HaeTCJi caMOCTOJiTejibHOCTb M. asiatica (Williams, 1937; nonoB, 
1953a, 6; CrapneHKO, 1987, h jxp.). no HaniHM aaHHbiM, 3 th bh^bi abjiaiotcji Mopijiojio- 
ro-reorpa(J)H4ecKHMH pacaMH, pa3JiH4aiomHMHC« pa3MepaMH uBeTKa h apeMOB. YII ape- 
mob M. asiatica xapaKTepH3yeTca 6ojiee KpynHbiMH KJieTKaMH nepHKanna c yrojimeH- 
HbiMH AC, hto OTJiHHaeT hx ot YU M. maritima. 


Mertensia ceKuna Mertensia (Eumertensia) 
rpynna po^CTBa Sibiricae M. Pop. 

3. M. sibirica (L.) G. Don fil. (Tabji. 1, 10 —75). 3peMbi 4—4.5(5) mm aji., CBeTJio-3e- 
jieHbie, TeTpaa^pHnecKHe c Tynoii BepxyniKOH, BbinymiOH ajumnTHHecKOH 6e3 oKpbuie- 
HM CnHHKOH H BbICOKHMH 60 KaMH, nepeXOAflliyiMH B UIHpOKyK) HO)KKy, C nOMOUIbK) KO- 
Topoii ohh npHKpenjnieTCJi k rHHo6a3Hcy. BpioniHOH khjib BbipaaceH Ha BepxyniKe. no- 
BepXHOCTb H3BHJIHCTO-MOpmHHHCTa«. YU apeMOB aHeHCTO-HIHnOBaTaa. AK B^aBJieHbl 
h cjierKa H3BHnncTbie, HnC b njiaHe Bbinymibie, npocTbie hjih iimnoBarbie. 

Hccjie^OBaHHbie o 6 p a 3 u bi: ilKynw, cpe^Hee TeneHHe p. Bhjiioji, 1928, AH^pe3aH (LE); ^Kyroji, 
Ojickmhhckhh p-H, ^ojiHHa p. JleHbi, npoTHB ycTbJi p. PyccKan, 12 VII 1952, M. KapaBaeB (LE); Bypjrraji, 
nojiHHa p. IlbKHOH, 10 km ot noc. HjibHHKa, 20 VI 1970, M. A. Pciuhkob (LE); HpKyTCKaji o6ji., TanineT- 
ckhh p-H, flOJiHHa p. Bnpioca, noc. CojniHaji, 4 VII 1979, KHceneBa, MajiaxoBa (NSK). 
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y o6pa3ija H3 KpKyTCKOH o6ji. (Ta6ji. I, 10, 11) h >hcyTHH (Ta6ji. I, 12, 13) 
yn cxoAHaa. 

4. M. jenisseensis M. Pop. (Ta6ji. II, 1, 2). 3peMbi 4—4.5(5) mm aji., MopijiojiorHHe- 
ckh cxo^Hbie c apeMaMH M. sibirica. IIoBepxHOCTb MopmHHHCTaa, oco6eHHO no 6o- 
xaM. yn apeMOB flHencTO-mHnoBaTafl. AK B^aBjieHbi n cnenca H3BHJincTbie, HnC b 
njiaHe BbinyKJibie, b uempe c innnHKOM. 

HccJie^OBaHHbie o6pa3uw: HpicyrcKaa o6ji., EajiaraHCKHH p-H, jx . IHep6aKOBOH, flOJiHHa 
p. Ejiobkh, 27 VI 1907, H. MajibueB (NSK). 

M. jenisseensis MopcJ)OJiorHHecKii cjia6o OTipaHHHeH ot M. sibirica , cnopa/jHHecKH 
pacnpocTpaHeH b npe^enax apeajia M. sibirica. yn noATBep)KAaeT cjia6yio o6oco6- 
neHHOCTb ^aHHoro BHAa. 

5. M. popovii N. Rubtz. (Ta6ji. II, 3, 4). 3peMbi 2.3 — 3.0 mm ,zyi., 3ejieHOBaTO-KO- 
pnHHeBbie, ^opcHBeHTpajibHO OKarae, c kopotko OTT^HyTon BepxyniKoii, npaMofi 
OBajibHon 6e3 OKpbuieHHJi cnHHKoii n hh3khmh OoxaMH. BpioniHon khjib Bbipa)KeH, ne- 
pexoAHiUHH b cynpa6a3ajibHbin uHKaTpHKc. noBepxHOCTb CKJiaAHaTaa, cmiaAKH pa3Hoii 
AJihhbi h innpHHbi. yn ninnoBaTaa. 

Hccjie^OBaHHbifi o6pa3eu: flacyHrapcKHH AjiaTay. 

yn M. popovii cymecTBeHHO oTJiHnaeTCJi ot yn ranoBoro BHAa pw, hto yKa3bi- 
BaeT Ha OTcyTCTBHe 6 jih3koto poACTBa BH^aM cepHH Sibiricae. OopMa 3peMa, ero no- 
BepxHOCTb h yn yKa3biBaeT Ha poactbo BHAaM pa^a Lanceolatae h M. virginica , otho- 
camerocfl k coki^hh Typomertensia. 

Mertensia ceKiyni Mertensia rpynna poACTBa Utriculosae M. Pop. 

6. M. serrulata (Turcz.) DC. (Ta6ji. II, 5 — 7). 3peMbi 2.5—2.8 mm ah., 3ejieHOBa- 
TO-KOpHHHeBbie, AOpCHBeHTpaJIbHO C)KaTbie, C BblT^HyTOH BepxyiHKOH, KHJieBaTOH, 3JI- 
jiHnTHHecKOH, c e^Ba 3aMerabiM oKpbuieHHeM no xpaio (xanMa 0.2 mm niHp.), cnnHKon 
C HH3KHMH OoKaMH, CXOAJHAHMHCJI B Cynpa6a3aJIBHBIH UHKaTpHKC. BpiOniHOH KHJIb Bbl- 
pa)KeH. noBepxHOCTb H3BHJIHCTO-MeJIKO CKJiaAHaTafl, C peAKHMH OopOAaBKaMH. yn HIH- 
noBaTaa. 

Hccjie^OBaHHbifii o6pa3eu: BypjiTHH, CTaHOBoe Haropbe, xp. Eapry3HHCKHH, oxp. ceji. Ajijiw, 
17 VIII 1965, M. HBaHOBa (NSK). 

7. M. tarbagataica B. Fedtsch. (Ta6ji. II, 8, 9 ). 3peMbi 3.5 mm ajl, 3ejieHOBaTO-KO- 
pHHHeBbie, AopcHBeHTpajibHO OKarae, c BbrnmyTOH BepxyniKOH, c npjiMOH ninpoKO- 
OBajibHOH 6e3 OKpbiJieHHJi cnHHKoii, hh3khmh OoxaMH, cxoahiuhmhcji b cynpa6a3ajib- 
HblH UHKaTpHKC. EpiOHIHOH KHJIb Bbipa)KeH. nOBepXHOCTb pe^KO H MCJIKO cmiaAnaTaji. 
yn 3peMOB MejiKo-aHeHCTO-niHnoBaTaa. AK BAaBJieHbi h cnenca H3BHJiHCTbie, HnC b 
njiaHe BbinyKJibie, npocrae hjih niHnoBaTbie. 

HccjieaoBaHHbiH o 6 p a 3 e u: Ka3axcTaH, xp. Cayp, BepxoBbx p. KbnbiJiKHx, 15 VI 1995 (SSBG). 

npeacTaBHTejiH pa^a Utriculosae , oObeAHHeHHbie no cxoACTBy BeHHHKa h Hanien- 
kh (cpocimieoi aojih), noKa3biBaioT pa3Hoe poactbo no Mop<j>ojiorHH apeMOB h yn. 
yn M. serrulata MopcjiojionmecKH 6jiH3Ka BHAaM pa^a Cristatae, a yn M. tarbaga¬ 
taica — M. sibirica. 

Mertensia ceKijHJi Mertensia rpynna pojjCTBa Cristatae M. Pop. 

8. Mrivularis (Turcz.) DC. (Ta6ji. II, 14, 15). 3peMbi 3.5 — 4.0 mm aji., CBeTJio-3ejie- 
Hbie, AopcHBeHTpajibHO OKarae, c ajihhho OTTjmyTOH BepxyniKOH, c BbinyKJioH h KHJie- 
BaToft y3K03JiJinnTHHecK0H cnHHKoii, no Kpaio KOTopofi HMeeTca niHpoKoe oKpbuieHHe 
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H3 pa3H03y6naTbix rpe6eHHan>ix nmnoB. BpioniHOH KHJib apxo BbipaaceH, 6oxa HH3Kne, 
cxcOTimHecfl b cynpa6a3ajibHbm ijHxaTpnxc b bhot He6ojibinoH hojxxh. IIoBepxHOCTb 
cKJiaOTaTaa, paccejiHHO ocTpoGyropnarafl. YII kopotko mnnoBarafl. 

HccjieflOBaHHbiH o6pa3em Prope Ajan, N 218, leg. Tiling (LE). 

yn M rivularis cxoflHa c TaxoBoii bhotmh pa^a Pterocarpae. 

9. M. pilosa (Cham.) DC. (Ta6ji. II, 10 — 73). 3peMbi 4—4.5(5) mmot*, 3ejieHOBa- 

TO-KOpHHHeBbie, flOpCHBeHTpajIbHO C)KaTbie, C KOpOTKO BblT^HyTOH BepxyillKOH, C XH- 
JieBaTOH IUHpOKOOBajIbHOH CnHHKOH, C y3KHM OKpblJieHHeM no KpaiO. BpioniHOH KHJib 
apxo BbipaaceH, 6oxa HH3KH6, cxoOTiUHeoi b cynpa6a3ajibHbin uHxaTpHxc. IIoBepx- 
HOCTb xpynHO rpeGeHHaTO-CKJia^HaTaH, rpe6HH pacnojioaceHbi B,zjom> 3peMa. YII xo- 
poTKO innnoBaTaa. 

Hccjie^OBaHHbie o6pa3uw: CILIA, AjwcKa, pafioH K>ro-BOCTOHHbiH OapSemcc, 03. CaMMOT, 
22 VIII 1989, H. KpacHo6opoB, H. KoponanHHCKHH (NS); Kamtchatka, xp. TaHajibCKHH, 1831 Rieder 
(LE). 

IIoBepxHOCTb apeMOB M. pilosa cymecTBeHHO OTJiHHaeTCJi ot noBepxHOcra apy- 
rnx bh^ob po,zja xpynHO cxjiaOTaTO-rpeOeHHaTbiM ranoM. Mop<j)OJionni 3peMOB h hx 
noBepxHOCTb y o6pa3UOB c KaMHanoi (Ta6ji. II, 10, 11) n c Ajihcxh (Ta6ji. II, 12, 13) 
Mop<j>ojioniHecxH cxoflHbie. YII nepnxapnHJi 6jiH3xa c YII M. paniculata. 


Mertensia cex uha Mertensia 
rpynna po^CTBa Pterocarpae M. Pop. 

10 . M. kamczatica (Turcz.) DC. (= ? M. pubescens (Roem. et Schult.) DC.) 
(Ta6ji. Ill, 1 — 3). DpeMbi 3.5 — 4.5 mmot., CBeTJio-xopHHHeBbie, ^opcnBeHTpajibHO 
oxarae, c oxpyrjion Bepxymxon, c nnocxon mnpoxooBajibHOH cnnHXon, y xoTopon 
no xpaio HMeeTca BOJiHHCToe oxpbuieHne ao 1 mm mnp. BpioniHOH xhjib cjia6o Bbipa- 
)xeH, 6oxa HH3xne, nepexoOTiUHe b cynpa6a3ajibHbin unxaTpnxc. IIoBepxHOCTb pe^xo 
cxjiaOTaTaa. YII Menxo mnnoBaTaa, mnnHXH paBHOMepHO paccejiHbi no Been noBepx- 
HOCTH. 

HccJie^OBaHHbifi o6pa3eu: KaMHaTKa, oxp. IlymHHCKHX ropaHHx kjhohch, p. KaimcaT, 
16 VI 1936, C. IO. Jlnninnu (LE). 

11 . M. pterocarpa (Turcz.) Tatew. et Ohwi (Ta6n. Ill, 4 — 7). 3peMbi 3.5— 
4.5 mm ot., CBeTJio-xopnHHeBbie, flopcHBemrpajibHO oxaTbie, c oxpyrjion Bepxymxon, 
c njiocxon ninpoxooBajibHOH cnnHXon, y xoTopoii no xpaio HMeeTca BOJiHHCToe, MecTa- 
mh pa3opBaHHoe oxpbuieHne ot 1 mm mnp. BpioniHOH xhjib cna6o Bbipa)xeH, 6oxa hh 3- 
xne, nepexoOTmne b cynpa6a3ajibHbin unxaTpnxc. IIoBepxHOCTb BOJiHHCTaa n Oopoflas- 
naTaa; Oopo^aBnaTbie 6yropxn ocoOeHHO oOnjibHbie b cpe^Hen nacre cnnHxn n no 6o- 
xaM. YII mnnoBaTaa. 

HccjieaoBaHHbiH o6pa3em CaxajiHHCKaH o6ji., KypnjibCKHH p-H, o-b HTypyn, ropa EypeBecT- 
hhk, 13 VIII 1978, B. CrapneHKO (NSK). 

Yn bhaob p«^a Pterocarpae noxa3biBaeT nx HecoMHeHHyio reHeranecxyio CBH3b. 
OopMa h pacnojio)xeHHe Mejixnx mnnHXOB n^eHTHHHbi, ho y M. pterocarpa Ha no- 
BepxHOcra 3peMa, ocoOeHHO no 6oxaM, hmciotcji xpynHbie Oopo^aBXH, hto orennaeT 
noBepxHOCTb 3peMa M. pterocarpa ot M. kamczatica. 

12. M. drummondii (Lehm.) G. Don fil. (Ta6n. Ill, 8 , 9 ). 3peMbi 3.5 — 4 mm ot., 3e- 
jieHOBaTO-xopHHHeBbie, HH3xoTeTpa3^pHHecxHe, c BbiTAHyTOH BepxymxoH, XHJieBaTofi 
OBajibHOH cnHHXon, y xoTopon no xpaio HMeeTca y3xoe oxpbiJieHHe. BpioniHOH xhjib bbi- 
paaceH Ha Bepxymxe, no 6oxaM nepexoOTiUHH b cynpa6a3ajibHbm imxarpHxc. noBepx- 


4 BoTaHiiMecKurt >KypHaji, N° 11 , 2008 r. 
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hoctb H3BHJiHCT0-CKjia,zjHaTafl. MejiKHe CKJia^KH pacnojio)KeHbi BflOJib apeMa. YI1 hih- 
noBaraa: Meacay mcjikhmh rnmiaMH pacceaHbi 6ojiee KpynHbie rnmibi. 

Hccjie^OBaHHbiii o6pa3eu: USA, Alaska, Meade River, 70 27N 157 23 W, 2 VIII 1980, Da¬ 
vid F. Murray, A. W. Johnson (NS). 

BHfl HeacHoro po^CTBa, ho YII cxo^Ha c YII 3peMOB bh^ob pa,aa Pterocarpae. 


Mertensia ceKijHfl Mertensia 
rpynna po^CTBa Tuberculatae M. Pop. 

13. M. stylosa (Fisch.) DC. (Ta6ji. Ill, 11 —73). DpeMbi 2.2—3.0 mm jjji., CBeTJio-3e- 
jieHbie, TeTpa3flpHHecKHe, c Tynon BepxyniKOH, c BbinymiOH KHjieBaTOH OBajibHOH cmiH- 
koh, 6e3 OKpbuieHM no xpaio. EpioniHOH khjib Bbipa)KeH, nepexoflamHH b ninpoKyio 
HO)KKy. IIoBepxHOCTb H3BHJiHCT0-CKJiaOTaTa«, ocTpoGyropnarafl, ocTpomnnoBaTaa Ha 
CKJia^Kax h no xpaio cnmncn. YII mnnoBarajL 

Hccjie^OBaHHbie o6pa3Ubi: EypjiTHH, Boctohhwh CanH, ApinaH, rojibubi, 21 VIII 1953, M. Ilo- 
noB (NSK); MnTHHCKaa o6ji., CTaHOBoe Haropbe 6jih3 c. Hapa, r. 3apoa, 19 VI 1964, Jl. MajibiineB, H. IleT- 
poneHKO (NSK); MoHrojma, ropbi BocTOHHoro KeHTea, BepxoBbji pex KepyjieHa h Hxe-CafixeM k Eocxo- 
^a6aHy, 20 VII 1928, HKOHHHKOB-rajumicHH (LE). 

14. M. davurica (Sims) G. Don fil. (Ta6ji. Ill, 14 — 1 7). SpeMbi 2.2—2.5 mm aji.; Mop- 
4>ojiorH» opeMOB, hx noBepxHOCTb h YII cxoflHbie c M. stylosa. 

Hccjie^OBaHHbie o6pa3Ubi: TyBa, 3an. CaflH, KypTynmOHHCKHH xpeOeT, BepxoBba p. Xy6, 
27 VII 1980, J\. IUayjio (NS); HHTHHcicaji o6ji., HepHHHCKO-3aBOflCKOH p-H, ct. Kajinmcicaji, 3 VII 1902, 
T. OryKOB (NSK). 

M. stylosa n M. davurica — flBa 6jiH3KopoflCTBeHHbix BHjja co cxo^hbim ranoM 
apeajia, ho pa3Hon axojiorHH (HHKH(j)opoBa, 20066). Pa3JiHHaioTC5i juihhoh h ninpH- 
hoh Tpy6xH BeHHHKa, a Tax)Ke (jiopMOH jihctbcb. OopMa apeMOB, hx noBepxHOCTb h 
YII TaKMce yKa3biBaioT Ha 6jiH3Koe pojjCTBO bhaob. Y M. stylosa Ha noBepxHOCTH ape- 
mob niHnbi MeHee jyiHHHbie h ocTpbie no cpaBHeHHio c M. davurica. 

15. M ochroleuca Ikon.-Galytz. (Ta6ji. Ill, 18, 19). DpeMbi 2.2 — 3.0 mm an.; Mop- 
<j>ojionw apeMOB, hx noBepxHOCTb h YII cxo^Hbie c M. stylosa. 

HccjieaoBaHHbiH o 6 p a 3 e m MoHrojimi,XaHrafi, ropbiCyOyp-XafipxaH, 14 VIII 1924, H. B. IlaB- 
jiob (LE). 

M. ochroleuca OTJiHHaeTca ot M. davurica jihhib CBeTJio-)KejiTOH, a He CHHeii oxpac- 
KOH BeHHHKa. IIOBepXHOCTb apeMOB yn H^eHTHHHbl. 


Mertensia ceKijHfl Mertensia 
rpynna pojjCTBa Paniculatae M. Pop. 

16 . M. paniculata (Ait.) G. Don fil. (Ta6ji. Ill, 20, 21, 24, 26). DpeMbi 4.0— 
4.5(5) mm aji., CBeTJio-3ejieHbie, TeTpaa^pHnecKHe, c Tynoii BepxyniKOH, BbinymioH 
KHJieBaTOH OBaiibHOH cnHHKOH, 6e3 oKpbuieHM no xpaio. BpioniHOH khjib Bbipa)KeH, 
nepexo^mHH b ninpoKyio KopoTKyio uoyKKy h UHKaTpHKC. IIoBepxHOCTb h3bhjih- 
CTO-CrJia)KeHHO-MOpmHHHCTaH HJIH H3BHflHCT0-rJiy60K0-M0piIIHHHCTafl. yn mnno- 
BaTaa. 

Hccjie^OBaHHbie o6pa3Ubi: CIIIA, uiTaT BaumHiroH, xp. KacxaflHbiH, ropbi PafiHHep, aojih- 
Ha p. BaiiT pHBe, Hau. napic, ota. CaHpaifo, 14 IX 1979, H. M. KpacHoOopoB, H. EaihyjiHH, B. H. HexpacoB 
(NS); Ajwcxa, pafioH MaTanycxa CycHTHa, ropbi TajiKHTHe, 14 VIII 1989, H. KpacHoOopoB (NS). 

M. paniculata ninpoxo pacnpocTpaHeHHbiH h nojiHMop<j)HbiH bh fl. Oco6eHHO ero 
nojiHMop(J)H3M npo^BJiaeTca Ha Ajiacxe. 3^ecb cijiopMHpoBajicfl cjiojkhmh arperaT cna- 
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6 o OTrpaHHHeHHbix pac c coBOxynHOCTbio npn3HaxoB bh^ob M. pilosa n M. paniculata. 
y M. paniculata c Ajmckh (Ta6ji. Ill, 20, 21) (J)opMa apeMa n ero noBepxHOCTb cxouhm c 
apeMaMH M. sibirica. Y o6pa3ua M. paniculata H3 imara BamnHiroH (Ta6ji. Ill, 22, 24) 
noBepxHOCTb KpynHO cmiauHaTO-GyropHaraji, xa k y M. pilosa. YII othochtch k oaHOMy 
THny. 

17. M. franciscana Heller (Ta6ji. Ill, 22, 23). 3peMbi okojio 3 mm uji., xopnHHeBa- 
TO-3ejieHbie, TeTpaaupnnecxne, c Tynon Bepxymxon, Bbinyxjion xnjieBaTon y3xooBajib- 
HOH CI1HHKOH, 6e3 OKpblJieHHJI no KpaiO. BpiOUIHOH KHJlb OCTpblH, nepeXOOTUIHH B KOpOT- 
KyiO HOHCXy, Ha KOTOpOH paCnOJiaraeTC^ UHXaTpnXC. noBepxHOCTb n3BnJinCTO-CXJia£- 
HaTO-6opo^aBHaTa«, cmiaaxn rjiy6oKHe h mnpoxne, pacnojiwxeHHbie BflOJib apeMa. 
yn mnnoBaTaa. 

Hccjie^OBaHHbifi o 6 p a 3 e u: New Mexica, Catron CO, Mogollon Mountains, along Willow Creek, 
10 VII 1968, J! L. Gentrig, E. Jensen (LE). 

18. M. arizonica Greene (Ta6ji. Ill, 25). 3peMbi 3.0—3.5 mm uji., xopnHHeBaro-3ejie- 
Hbie, TeTpaaapnnecxne, c Tynon Bepxymxon, Bbinyxjion xnjieBaron OBajibHon cnmixon, 
6 e3 OKpbuieHHH no xpaio. BpioniHon khjib ocTpbin, nepexoaamnn b oneHb xopoTKyio 
Hoacxy, Ha KOTopon pacnojiaraeTca unxarpnxc. noBepxHOCTb cxjiauHaTO-n3BnjincTaji, 
cxjiaaxn pacnojiaraioTca Baojib cnnHxn h no 6oxaM. yn cocoHxoBaro-MopmnHncTaji. 
HIIC Bbinyxjibie, pa3Hbix pa3MepoB, coconex — b uempe, pa3BHT cjia6o. 

Hccjie^OBaHHbifi o 6 p a 3 e u: Utah, Sanpete County 25 ml west of Ferrou, 10 VIII 1984, T. Elias, 
Thome, R. Benjamin (LE). 

CxojjHaa yn BbWBJieHa y Oreocarya multicaulis (Torr.) Greene (OBHnminxoBa, 
20076). 


Mertensia cexuna Mertensia 
rpynna poacTBa Ciliatae M. Pop. 

19 . M.ciliata (James) G. Don fil. (Ta6ji. IV, 1 , 3). 3peMbi 2.8—3.5 mmuji., xo- 
pHHHeBaTO-3ejieHbie, aopcnBempajibHo oxaTbie, c Tynon Bepxymxon, cjia6o Bbinyx¬ 
jion OBajibHon cnHHXon, c y3XHM oxpbiJieHHeM no xpaio b <|>opMe mnpoxoTpeyrojib- 
hwx 3y6uoB. Epionmon xnjib Hepe3xo BbipaaceH, nepexojununn b cynpa6a3ajibHbin 
unxaTpnxc. noBepxHOCTb cxjiauHaTO-H3BnJincTaji, c nonepenHbiMH n npouojibHbiMn 
cxjiajjxaMH. yn Menxo uinnoBaTaa c pacceaHHbiMn 6opouaBxaMH Ha noBepxHOcra 
cxjiauox. 

HccjieflOBaHHbifi o6pa3eu: Colorado, Tourth of July Canyon, near Eldord Boulder, N 35906, 
19 VII 1963, G. Niville Jones (LE). 

20. M. fusiformis Greene (Ta6n. IV, 2, 4). 3peMbi 2.6 mm jjji., xopnHHeBaTO-3ejieHbie, 
AopcHBeHTpajibHo oxarae, c Tynon Bepxymxon, cjia6o Bbinyxjion OBajibHon cnnHXon, 
6e3 oxpbuieHna no xpaio. Epionmon xnjib Hepe3xo BbipaxceH, nepexojununn b cynpa6a- 
3ajibHbin unxaTpnxc. noBepxHOCTb Menxo cxjiauHaTo-n3BnjincTaji, c nonepenHbiMn n 
npouojibHbiMn cxjiauKaMn. yn mnnoBaTaa. 

Mccjie^oBaHHbiii o6pa3em CO Utah, Three Comers Monument, come of Utah, N 14233, Wyo¬ 
ming, 8 VII 1983, E. Neese (LE). 


Mertensia cexuna Mertensia 
rpynna pojjCTBa Lanceolatae M. Pop. 

21. M. lanceolata (Pursh) DC. (Ta6ji. IV, 5, 7 — 13). 3peMbi 2.2—2.5 mm uji., TeTpa- 
3Upnnecxne, c Tynon Bepxymxon, Bbinyxjion xnjieBaTon OBajibHon cnnHxon, 6e3 oxpbi- 
jieHra no xpaio. Epionmon xnjib ocTpbin, nepexouamnn b 6ojiee nnn MeHee ajimmyio 
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IUIOCKyiO HOTKKy C KJIIOBOBHflHbIM IJHKaTpHKCOM. IIOBepXHOCTb BOJIHHCTail, MOpmH- 
HHCTO-GyropnaTaH. yn iUHnoBaraa. 

Hccjie^OBaHHbie o6pa3Ubi: C1UA, Kojiopano, CicajiHCTbieropbi, OKp. KonnepMoyr, 23 VI 1991, 
H. M. KpacHo6opoB (NS); USA, Colorado Red Hill Pass, 2900 msm South Park, 5 VII 1978, Jfe 151429, 
Weber et Wingate (NS); Canada district De Wood, Mountain Beugough, 4 VI 1956, B. Bouin, J. M. Per¬ 
ron. — M. fendleri A. Gray: New Mexico, 1881, G. K. Vasu (LE). 

M. lanceolata — iimpoico pacnpocTpaHeHHbiH h nojiHMop<j)HbiH ceBepoaMepHKaH- 
ckhh BH^-arperaT, coctojhuhh H3 HecKOJibKHX CHJibHO hjih cjia6o 0TrpaHH4eHHbix pac. 
PhyneH H3 HecKOJibKHX reorpa<j)HHecKHX nymcroB. 3peMbi pa3JiHnaioTai pa3MepaMH, 
ho yil y Bcex o6pa3uoB o^HOBapnaHTHa. noBepxHOCTb 3peMa M. fendleri A. Gray 
(Ta6ji. IV, 9, 13) — BHfla, KOTopbiH CHHTaioT pa3HOBH^HOCTbio (Williams, 1937) hjih 
cbo^t b chhohhmm k BH^y-arperaTy, — xoporno OTJiHHaeTca HajiHHHeM KpynHbix 
6yropKOB Ha noBepxHOcra apeMOB. KpoMe Toro, oh HMeeT KpynHbiH bchhhk h 6o- 
Jiee cpocumeoi aojih naiuenKH. y o6pa3ija H3 CKajmcrax rop (Ta6ji. IV, 8,12) noBepx- 
HOCTb apeMa H3BHJiHCTO-CKJiaAHaTa«, a H3 KaHa^w (Ta6ji. IV, 5, 10) — MejiK0-H3BHJiH- 
CTo-CKjiaflHaTaa, H3 uiTara Kojiopano (South Park, Ta6ji. IV, 7,11) — 6yropnaTo-CKJia^- 
Haraji. 

22. M. viridis A. Nels. (Ta6ji. IV, 6, 15). 3peMbi okojio 2.6 mm ajl, CBeTJio-KopHHHe- 
Bbie, wpcHBeHTpajibHO OKarae, c Tynon BepxyuiKOH, c iuiockoh OBajibHOH oikhkoh h 
HH3KHMH 60 KaMH. BpiOHIHOH KHJlb Bbipa)KeH, nepeXOAHHUlH B Cynpa6a3aJIbHbIH UHKaT- 
pHKC. noBepxHOCTb H3BHJIHCTO-CKJia^HaTa«, CO CKJiaflKaMH pa3HOH flJIHHbl. yn KOpOTKO 
umnoBaTaa. 

HccjienoBaHHbiH o 6 p a 3 e u: Utah Murdock Mf., 6 VIII 1983, B. Franklin (LE). 

23. M. backed Greene (Ta6n. IV, 14, 16). 3peMbi 2.2—2.3 mm aji., CBeTJio-KopHH- 
HeBbie, hh3ko TeTpaaflpmecKHe, c He3HaHHTejibH0 BbiTjmyTOH BepxyimcoH, Bbinymion 
3JlJlHnTHHeCKOH CnHHKOH H HH3KHMH 60 KaMH. BpiOHIHOH KHJlb OCTpblH, nepeXOflflmHH B 
cynpa6a3ajibHbiH uHKaTpHKC. noBepxHOCTb cKyHeHH0-H3BHJiHCT0-CKJiaflqaTajL yn ihh- 
noBaTaa. 

HccjienoBaHHbiH o6pa3eu: Utah Unita, mountains Barreiu rock slope, 22 VIII 1935, T. J. Her¬ 
mann (LE). 


Mertensia ceKijHJi Mertensia 
rpynna po^CTBa Alpinae M. Pop. 

24. M. alpina (Torr.) G. Don fil. (Ta6ji. IV, 17, 18). 3peMbi (1.8) 2—2.2 mm aji., 
^opcHBeHTpajibHO OKarae, c BbroiHyTOH BepxyuiKOH, cjia6o Bbinymioii ajuiHnrane- 
CKOH CnHHKOH, 6e3 OKpblJieHHJI no Kpaio H HH3KHMH 6oKaMH. BpiOHIHOH KHJlb He Bbipa- 
tkqh, nepexo^mHH b cynpa6a3ajibHbiH UHKaTpHKc. noBepxHOCTb mcjiko h pe^Ko Mop- 
mHHHCTaa. yn HeacHO-aHeHCTO-uiHnoBaTaa. nepHKapnHH coctoht H3 kjictok pa3HOH 
(JiopMbi h pa3MepoB. AC H3BHJiHCTbie, B^aBJieHHbie, c HeneTKHMH rpaHHuaMH. HnC e^Ba 
BbinyKJibie hjih miocKHe. 

HccjienoBaHHbiH o6pa3eu: USA, Wyoming, Laramie, Albani Co, 6 VI 1903, H. Simon (NS). 

y M. alpina cjio^hmh ran yn, KOTopbiH OTJiHHaeTCu ot j\ pyrnx ranoB yn. Ajib- 
nnHCKHH bha, po^CTBeHHbiH M. brevistyla S. Wats, h M. humilis Rydb., no Mop<j>ojio- 
thh UBeraa (Tpy6Ka BeHHHKa uinpoKaa h KopoTKaa, ctoji6hk cnpiiTaH BHyrpH Tpy6- 
kh, nbiJibHHKH 6e3 TbiHHHOHHbix hhtch) 3aHHMaeT o6oco6jieHHoe nono)KeHHe b po^e 
Mertensia. 
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Mertensia cexijHJi Typomertensia M. Pop. 


25. M. virginica (L.) G. Don fil. (Ta6ji. IV, 19, 20, 22). 3peMbi 2.6—2.8 mm aji., 
TeTpao^pH^ecKHe, c Tynon BepxymxoH, BbinyxjiOH XHJieBaroH OBajibHOH ciihhkoh h 
HH 3XHMH 6oKaMH. EpiOHIHOH KHJlb BbipaHCeH, nepeXOflHT B nJlOCKyiO HOHCXy C XJIIOBO- 
BHAHblM UHKaTpHKCOM. IIOBepXHOCTb H3BHJIHCTO-CXJiafl4aTaJI, Ha cxjiaaxax pacnono- 
)KeHbi ocTpbie niHnbi. YII HinnoBarafl. 

HccJieflOBaHHbiH o 6 p a 3 e m North America, Meaduno New baste, V 1878, Delavae (LE). 

/JaHHbiid bhHM eeT caMbiii xpynHbiii bchhhx, ao 2.5 cm an., y KOToporo Tpy6xa 
^jiHHHaa h y3xaa c niHpoxHM otth6om. 3to flajio ocHOBaHHe IIonoBy BbmejiHTb bha b ca- 
MOCTOHTejibHyio MOHoranHyio ceKUHK) Typomertensia. Ho Mop<j)OJionw 3peMOB h hx 
YII noKa3biBaioT Ha poflCTBO c BHflaMH ranoBOH cexuHH, oco6chho c BH^aMH pjma Lan- 
ceolatae. 


Mertensia cexijHJi Mertensianthe (M. Pop.) M. Pop. 

26. M. dschagastanica Regel (ra6ji. IV, 21, 23). 3peMbi okojio 3 mm b flHaM., oxpyr- 
jio-Ky6apnaTbie, o6paTHOxoHycoBHflHbie, c bbicoxhmh 6oKaMH 1.9—2.2 mm bmc., Ha 
BepxyniKe c chjibho CKomeHHbiM ahcxom, no xpaio KOToporo HMeeTca y3Koe oxaiiM- 
jieHHe 0.5 mm Hinp., H3 noa KOToporo BbipacTaeT TOHxonepenoHnaToe Kpbuio. IjHxaT- 
Phkc OKpyrjibiH, pacnojio)KeHHbiH 6a3ajibHO. IIoBepxHOCTb AHexa apeMa poBHaa, ony- 
meHHaa ^jihhhhmh M^rKHMH BOJiocKaMH, 6oxa poBHbie, rojibie. YII ceTHaTO-aneHC- 
TO-niHnoBaTaa. 

HccjieflOBaHHbiH o 6 p a 3 e u: Kapaicyjib, jie^HHKOBaji o6ji., M. T. IIonoB, 3aKHpoB (LE). 

Kax OTMeneHO paHee, Mop<j)OJiorHfl apeMa M. dschagastanica yHHxajibHa ajih po- 
aa Mertensia h xapaxTepHa Jinn bh^ob po^a Stephanocacyum. Oco6aa Mop(j)OJiorHfl 
apeMOB M. dschagastanica o6ycjiOBJiHBaeT Heonpe^ejieHHoe nojio)xeHHe BH^a b ch- 
CTeMe ceM. Boraginaceae. Tax, IIonoB BHanane BbmejiHJi ero b caMOCTOjrrejibHbiH moho- 
THnHbiH poR Mertensianthe M. Pop. (IIonoB, 3axHpoB, 1941), 3aTeM b cexuHio Mer¬ 
tensianthe po^a Mertensia (IIonoB, 1953a). 

HaniH HCCJie^OBaHM noxa3biBaioT, hto yn nepHxapnra M. dschagastanica no- 
Ao6Ha yn Stephanocaryum olgae (B. Fedtsch) M. Pop., no,zjpo6HO onncaHHOH Obhhh- 
hhxoboh (2007a). 


OScy^eHHe pe3yjibTaTOB 

no (JjopMe apeMbi po^a Mertensia pa3flejwioTCJi Ha 3 rana. 

I — Mertensia-ran. XapaxTepeH ,zyw 6ojibHiHHCTBa bh^ob po^a. 3peMbi TeTpaaa- 
pHnecxne hjih AopcHBeHTpajibHO oxarae, c BbinyxjiOH XHJieBaTOH hjih pe)xe npjiMOH 
OBajibHOH cnHHXoH, co cxoahiuhmhcji Ha 6pi0HiH0H CTopoHe 6oxaMH B BHfle OCTporO 
hjih crjia)xeHHoro Gpionmoro xhjui, c oxpbiJieHHeM hjih 6e3 Hero no xpaio cnHHXH, c cy- 
npa6a3ajibHbiM uHxaTpnxcoM (mccto npnxpenjieHHJi apeMa x rHHo6a3Hcy). nepnxapnHH 
TOHXHH, XpynXHH, XO)XHCTbIH. 

II — Stephanocaryum-ran. 3peMbi oGpaTHOxoHHHecxne, c npjiMOH cnHHXOH h bm- 
coxhmh 6oxaMH, no xpaio cnHHXH c y3XHM HameBH^HbiM oxpbiJieHHeM. noBepxHOCTb 
oxpbuieHHa h cnHHxa 3peMa BOJiocncTbie. OTMeneH tojibxo jyin naMHpo-ajiancxoro bhjxsl 
M. dschagastanica Regel (Ta6ji. IV, 27). B uejiOM, xapaxrepeH ajm bhaob THHb-maHb- 
cxoro po^a Stephanocaryum M. Pop. 
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Ill — Macdougalii-ran. 3peMbi hh3ko o6paTHOKOHHnecKHe c npiiMOH hjih nyTb 
BflaBJieHHOH CnHHKOH H HH3KHMH 6oKaMH H B3flyTbIM HIHpOKHM OKpblJieHHeM no KpaiO 
cnHHKH. IloBepxHOCTb cjierKa MopmHHHCTaa. BcTpenaeTca y coHopcKoro BHfla M. mac- 
dougalii Heller. 

HccjieflOBaHwe 3peMOB po^a Mertensia noKa3ajio, hto b Mertensia-rane ohh pa3- 
JlHHaiOTOI pa3MepaMH, OKpaCKOH, <j)OpMOH cnHHKH, BbICOTOH 60KOB, HaJIHHHeM HJIH OT- 
cyTCTBHeM 0KpbiJieHH« no Kpaio cnHHKH, ocoGchhocthmh npHKpenjieHM hx k rHHoda- 
3Hcy, a TaioKe ranoM noBepxHocra apeMOB. Y 6ojibniHHCTBa bh^ob 3peMbi 3ejieHOBaTbie 
hjih CBeTJio-KopHHHeBaTbie, CBeTJio-3ejieHbie BCTpenaioTCJi y bh^ob H3 pjiflOB Sibiricae 
h Lanceolatae. TeMHO-KopHHHeBOH OKpacKH apeMbi hbjijiiotcji HCKjnoneHHeM h xa- 
paKTepHbi fljia bh^ob ceKUHH Steenhammera. /J,jiHHa apeMOB KOJie6jieTca b npe^ejiax 
ot 2 jxo 5—6 mm. Han6ojiee KpynHbie apeMbi hmciot M. asiatica, M. sibirica, M. pi- 
losa, a caMbie MejiKHe apeMbi OTMeneHbi y bh^ob M. alpina, M. virginica , M. backed. 
Y 6ojibniHHCTBa bhaob OKpbuieHHe no Kpaio cnHHKH OTcyTCTByeT, ho bh^m pa^a Pte- 
rocarpae no Kpaio cnHHKH hmciot ninpoKoe Kpwjio, 0 1 mm ninp. 3anaTKH OKpbuieHHH 
hjih e^Ba 3aMeraoe Kpbuio hmciot M. serrulata H3 p«^a Utriculosae, M. ciliata H3 pa- 
fla Ciliatae. 

3peMbi Mertensia-rana pa3flejnnoTCJi Ha 3 no^rana. 

1) 3peMbi TeTpaaapHHecKHe, c bmcokhmh 6oKaMH, nocTeneHHO nepexo^mne b hih- 
poxyio HO)KKy (M sibirica, M. jenisseensis , y bh^ob piifla Tuberculatae h M. panicu- 
lata). 

2) 3peMbi flopcHBeHTpajibHO cacaTbie c BbipaaceHHbiM khjicm, nepexo^mHM b qjxbsl 
3aMeTHyiO KOpOTKyiO HO)KKy, HJIH UHKaTpHKC (xapaKTepeH flJIJI 6oJIbUIHHCTBa bh^ob). 

3) 3peMbi hh3ko TeTpaaapHHecKHe, 6oxa pe3K0 nepexoflimme iuiocxyio HoacKy c 
KjnoBOBH^HbiM UHKaTpHKCOM (M. virginica h M. lanceolata). Mop<j)OJiorHHecKH jjaH- 
HOMy no^THny apeMOB 6 jih 3 kh apeMbi bh^ob po^a Anoplocaiyum Ledeb. (Obhhhhh- 
KOBa, 2007a). 

Bcjiea 3a Barthlott (1981) h Obhhhhhkoboh (2006, 2007a) npn xapaKTepHCTHKe 
noBepxHOCTH apeMOB mm pa3JiHHaeM 2 ypoBHJi aToro npH3Haxa: noBepxHOCTb 3peMOB, 
BHAHMyio npn He6ojibinoM yBejiHneHHH h yjibTpacxyjibnTypy nepHKapnnji, hjih nep- 
BHHHyio CTpyKTypy. 

H3yneHHe apeMOB bh^ob po^a Mertensia c noMombio C3M bmjibhjio 3 rana hx no- 
BepXHOCTH. 

I — poBHaa (b po Mertensia bh^m cckijhh Steenhammera). 

II — CKJiaflHaTaa c BapnaHTaMH cKJia^oK: 1) H3BHJiHCTo-CKJiaflHaTaa; 2)rpe6eH- 
HaTO-CKJia^naTaa; 3) H3BHJiHCTO-MopmHHHCTaa; 4) pe^KO MopmHHHCTaa. IloBepxHOCTb 
yCJIOHCH^IOT IIIHnHKH, 6yrOpKH H 6opOAaBKH pa3HOH BeJIHHHHM Ha CKJia^KaX H MQTKJXy 
hhmh. Han6ojiee pacnpocTpaHeH b po#e Mertensia. 

III — GopoflaBHaTaa. Han6ojiee Bbipa>KeHa y M. pterocarpa (Ta6ji. Ill, 4 — 6). Y He- 
KOTopbix bhaob hhcjio 6opo,zjaBOK Ha noBepxHOCTH HeBejiHKO, HanpHMep y M. drum- 
mondii, M. lanceolata, M. fusiformis. 

BbiflBJieHO 4 rana yjibTpacKyjibmypbi nepHKapnna apeMOB: 

l)«MHaTa«, He^CHO nMHaTan (bh^m ceKUHH Steenhammera)', 2) jmeHCTO-nmnoBa- 
Taa h HeacHO «HeHCTO-uiHnoBaTaa (bh^m piifla Sibiricae, M. tarbagataica h M. alpina)', 
3) mnnoBaTa si, KopoTKomnnoBaTaa (xapaKTepHbi rjul 6ojibniHHCTBa bhaob poaa). Kpo- 
Me Toro, HinnoBaTaji yjibTpacKyjibnTypa nepHKapnnji BCTpenaeTca y bhaob H3 ^pyrnx 
po^OB ceM. Boraginaceae, HanpHMep Botriospermum Bunge, Anoplocaryum, HeKOTO- 
pbix bh^ob pojxoB Hackelia Opiz, Lepechinella M. Pop., Microula Benth., Eritrichium 
Schrad. (OBHHHHHKOBa, 2006, 2007a); 4) cocoHKOBaTO-MopmHHHCTaji (tojibko y o^ho- 
ro aMepHKaHCKoro BH^a M. arizonica). 
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TaKHM o6pa30M, H3yneHHe c noMombio C3M noBepxHocTH apeMOB h yjibTpacicyjib- 
irrypbi nepHKapnH* noKa3ajio, hto jjaHHbie npn3Haicn Moiyr 6brrb Hcnojib30BaHbi jxnsi 
BbWBJieHHH po^CTBeHHbix CBB 36 H b po^e Mertensia. 
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SUMMARY 

The results of detailed SEM study of erem morphology and surface, and ultrasculpture of the pe¬ 
ricarp in 26 species of the genus Mertensia Roth are presented for the first time for these taxa. 3 types 
of the erem surface (smooth, folded, warty) and 4 types of the pericarp ultrasculpture (net-grooved, 
nipply-wrinkle, net-cavity-prickly and prickly) are distinguished. 
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IlpoBe^eHO H3yneHHe yjibTpacKyjibrrrypbi ccmjih h aHaTOMHH ccmchhoh Koacypbi bhaob poaa Linum , 
npuHaMiOKamux k 5 cckuhjim: Stellerolinum , Linum , Heleolinum , Linopsis h Cathartolinum. YcTaHOBJieHO, 
HTO CeKUHH pa3JIHHaK)TCH no (J)OpMe H pa3MepaM CJIH3eCO^ep}KamHX KJieTOK 3K30TeCTbI, (J)OpMe BbipOCTOB 
HapyacHOH kjictohhoh ctchkh 3thx kjictok, a Taioice no nncjiy nop b KJieTOHHbix cTeHKax 3K30TerMeHa. 

KjnoneBbie cnoBa: Linum , Stellerolinum , Heleolinum > Linopsis , Cathartolinum , aHaTOMHJi ceMeH¬ 
HOH Koacypbi, yjibTpacKyjibnTypa ccmjih. 

Hacrojimaji cTaT bji jibjwctcji npoAOjraeHHeM cepnn ny6jiHKauHH (CBeTJioBa, 2005a, 
20056,2006; CBemoBa, JlKOBJieBa, 2006), nocBJimeHHbix H3y4eHHio yjibTpacKyjibnTypbi 
ccmjih h aHaTOMHHecKoro CTpoeHHJi ccmchhoh KO)Kypbi npeACTaBHTejieii poAa Linum L. 

Kax noKa3ajiH HaniH HCCJieAOBaHHJi (CBeTJioBa, 2007), bham poAa Linum OTJiHHaioT- 
CJI He6oJlbHIHM HHCJIOM MaKpOMOp<j)OJIOrHHeCKHX npH3HaKOB, HMdOHXHX TaKCOHOMHHe- 
CKoe 3HaHeHHe: (jiopMa, pa3Mepbi h xapaKTep xpaeB namejiHCTHKOB, cTeneHb Bbipa^ccH- 
HOCTH )KHJIOK Ha HHX (AJIHHa H TOJIIUHHa), COOTHOHICHHC AJIHHbl HaillCJIHCTHKOB H KO- 
poGoneK, roMO- hjih reTepocTHJiHJi ubctkob, o6maji jxjiuhsl jienecTKOB h hx HoroTKOB, 
AJIHHa, HIHpHHa JIHCTbeB H XapaKTep HX BepxyiHKH, HajIHHHe HJIH OTCyTCTBHe npHJIHCT- 
HHKOB B BHAe )KeJIC30K H CTeneHb pa3BHTOCTH KayACKCa. B 6oJIbHIHHCTBe CJiynaeB 3THX 
npH3HaKOB OKa3bIBaeTCJI HCAOCTaTOHHO AJIJI npH3HaHH« BHAOBOH CaMOCTO^TeJIbHOCTH 
bhaob, a TaK)Ke AJm xapaKTepHCTHKH BHyTpnpoAOBbix noApa3AejieHHH. B cbjhh c 3thm 
AJin H3yneHHH CHCTeMaraKH poAa Linum B03HHKaeT hcoOxoahmoctb npHBJieneHHJi ao- 
nojiHHTejibHbix npH3HaKOB. OneHb nacTo ajia HCCJieAOBaHHJi TaKCOHOMHnecKH cjiokhbix 
rpynn Hcnojib3yioT npH3HaKH yjibTpacKyjibnTypbi ccmjih h aHaTOMHHecKoro CTpoeHHJi 
ceMeHHOH Koacypbi. 3th npH3HaKH y npeACTaBHTejieii pom Linum H3yneHbi HeAOCTaTOH- 
ho h Ha He6ojibHiOM HHCJie bhaob (Xp)KaHOBCKHH h AP-, 1979; Boesewinkel, 1980; Boe- 
sewinkel et al., 2000). B npeAMAyiunx CTaTbJix mm paccMOTpejiH yjibTpacKyjibnTypy ce- 
mjih h CTpoeHHe ceMeHHOH Koacypbi y 10 bhaob H3 4 ceKUHH (CBeTJioBa, 2005a, 20056, 
2006; CBeTJioBa, JhcoBJieBa, 2006). I^ejibio HacTOJimeii pa6oTbi 6mjio H3yneHHe yjibTpa¬ 
cKyjibnTypbi CCMJIH H aHaTOMHH CCMCHHOH KO)Kypbi y 5 bhaob (oahh H3 hhx c 2 noA- 
BHAaMH), othocjhuhxcji k 5 ApyrHM ceKUHJiM poAa Linum : Stellerolinum Juz. ex Pro¬ 
bat., Linum Heleolinum T. V. Egorova, Linopsis (Reichenb.) Engelm. h Cathartoli¬ 
num (Reichenb.) Griseb., 3 H3 kotopmx (< Stellerolinum , Heleolinum h Cathartolinum) 

JIBJIJHOTCJI MOHOTHnHbIMH. 


MaTepnaji h MeTOAHKa 

MaTepnajioM AJm HCCJieAOBaHHJi cjiy)KHJiH cyxne 3pejibie ceMeHa, B3JiTbie c rep- 
6apHbix o6pa3uoB, xpairamHxcji b Tep6apHH EoTaHHHecKoro HHcmryTa hm. B. JI. Ko- 
MapoBa PAH (LE). 
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nepeneHb o6pa3uoB, 

Hcnojib30BaHHbix ajih HCCJie^oBaHH)i yjibTpacKyjibiiTypbi ce m x h 
H aHaTOMHHeCKOrO CTpoeHHH CeMeHHOH KO)KypbI 
bhaob po^a Linum 

CeKUHH Stellerolinum Juz. ex Probat. 

1 . L. stelleroides Planch.: «#aJibHHfi Boctok, AMypcxaa o6ji., 3eficxo-EypenHCXHfi p-H, oxp. c. Ba- 
cHJiteBKH, 26 VII 1910, JSTe 794, M. KopoTxnfi; TaM >xe, 6acc. h 3an. no6epe>xbe 03. Xamca, okojio c. Ho- 
BO-HnKOJiaeBCKa, cyxofi Jiyr, 21 VIII1913, Ns 800, H. B. UIhiihhhckhh; TaM ace, AMypcxnfi OKpyr, oxp. 
noc. Pazwe, 13 VIII 1926, E. CepnyxoBa; TaM >xe, BjiajiHBOCTOxcxHfi oxp., Cyfi<J>yHCXHfi p-H, oxp. r. Hh- 
xojibcxa-yccypHHcxoro, EopojiHHcxaji conxa, 2 IX 1927, Ns 1438, B. TpaHinejib». 

CexuHH Linum 

Ilo^cexuHji Nervosa Svetlova 

2a. L. nervosum Waldst. et Kit. subsp. nervosum: «TaBpHHecxax ry6., OeoflOCHficxnfi y., Cyjiax, y noji- 
ho)xhji r. IlepHM, xaMeHHCTbie MecTa, 17 VI 1914, B. Tpamnejib; CaMapcxaa ry6., Ey3yjiyxcxnfi y., Jly- 
roBaa, 12 VII 1914, JSTe 1620, fl. JlHHiueBcxHfi; EyrypycjiaHcxnfi oxp., IloHOMapeBcxHH 3epHocoBxo3, Bep- 
xoBbe p. Kyra, ceB. cxjioh, 31 VII 1929, Ns 1546, E. H. UlTyxeHbepr, E. A. ropoaxoBa». 

26. L. nervosum subsp. jailicola (Juz.) T. V. Egorova: «KaBxa3, oxp. ct. HoBopoccnficxafl, xpe6eT Map- 
xotx, y nepeBajia, xaMeHHCTbifi cxjioh, 11 VII 1923, Ns 278, T. H. noxpxoBa; KpbiM, Toe. 3anoBejiHHx, 6jih3 
xa3apMbi Ajiaban, Ea6yraH-JIfijia, xaMeHHCTbifi cxjioh xfijibi Bbirne rpaHHUbi jieca, 24 VII 1948, Ns 950, 
C. B. K)3enHyx». 

CexuHJi Heleolinum T. V. Egorova 

3. L. seljukorum subsp. barsegianii (Gabrielian et Dittr.) T. V. Egorova: «ApMflHcxaa CCP, BejiHH- 
cxhh p-H, oxp. noc. ApapaT, Ha 3acojieHHOM 6ojiOTe, 24 VII 1956, A. EapcerxH, T. B. EropOBa; TaM nee, 
2 VII 1960, A. EapceniH». 

CexuHH Linopsis (Reichenb.) Engelm. 

4. L. tenuifolium L.: «KpbiM, EBnaTopnficxnfi p-H, ceB. cxjiohw, Ha xoHmoMepaTax BaJiaxjiaBbi, 
20 VIII 1922, C. #3eBaHOBcxHH; nojrraBcxaji ry6., r. KoHCTaHTHHorpaji, K»XHbifi ueJiHHHbifi cxjioh npo- 
thb „IIojiTaBcxoro Jieca”, 8 VI 1925, C. Hjijihhcbcxhh)). 

CexuHH Cathartolinum (Reichenb.) Griseb. 

5. L. catharticum L.: «HepHHroBcxaa ry6., Cypaaccxnfi y., Ky3Heuxoe 03epo, 6 VII 1913, M. V. IlonoB; 
IlcxoBCxaji o6ji., KyHbHHcxnfi p-H, 30 xm Ha lor ot noc. KyHbH, jjep. Pohchobo, Jiyr Ha 6epery p. YcBjma 
6ji. ee BnajieHHX b 03. OpaocHO, 16 VI 1998, T. IO. KoHenHax, A. O. Xaape; TaM >xe, HeBejibcxnfi p-H, oxp. 
jiep. Ocobhx, 26 xm Ha k>-b ot IlycTOinxH, cyxofi Jiyr y 03epa flojibiccxoe, 12 VII 2002, II. T. E(J>hmob, 
T. IO. KoHenHaa». 

MaKpoMop(J)OJiorHio ceMAH Hccjie^OBajiH c noMombio 6HHOKyjwpHoii Jiynbi MBC-2. 
Pa3Mepbi onpeflejiJuiH y 10 — 15 ceM^H Ka)K,aoro BHjja. 

JJjix HccjiejioBaHH)i yjibTpacKyjibiiTypbi ceMjm h aHaroMHnecKoro CTpoeHHfl ceMeH- 
hoh KO)Kypbi jibHOB MaTepnaji 6pajiH c 2 — 3 3K3eMiui«poB KajK^oro BH^a b KOJimecT- 
Be 8 — 10 3pejibix ceM$iH c xa)K,aoro 3K3eMiui«pa H3 pa3Hbix KopoOoneK. 

YjibTpacKyjibnTypy ceMAH H3ynajiH npn noMonm CKaHHpyiomero 3JieKTpoHHoro 
MHKpocKona (C3M) MapKH JEOL JSM-35C no CTaHflapTHon MeTojiHKe. Rim Hccjieao- 
BaHHH 6pajin cyxne ceMeHa. 

Uccjie^OBaHne aHaTOMnn ceM$iH juul npeflCTaBHTejieii ceKijHH Linum , Heleolinum , 
Linopsis h Cathartolinum pofla Linum npoBOAHJiocb c noMombio CBeTOBoro mhkpocko- 
na MapKH Carl Zeiss Photomicroscope III h TpaHCMHCCHOHHoro ajieKTpoHHoro MHKpo- 
CKona MapKH Tesla BS-500, a nn% mohothohoh cckijhh Stellerolinum (L. stelleroides) — 
c noMombio TOJiBKo CBeTOBoro MHKpocKona. CeMeHa (JiHKCHpoBajiH no o6menpHH«TOH 
MeTojiHKe, Hcnojib3yeMoii rjvl H3yneHH« pacTHTejibHbix oObcktob c noMombio TpaHC- 
MHCCHOHHoro ajieKTpoHHoro MHKpocKona (T3M) (^KOBJieBa, KpaBiioBa, 1999; ^Ikob- 
jieBa h AP-, 2002; CBeTJioBa, ilKOBJieBa, 2006; CBeTJioBa, 2007). 

PbMepeHHJi TOJiuiHHbi cnoeB ceMeHHoii Koacypbi H3yHeHHbix bhaob pojja Linum 
npoBO^HJincb c noMombio cneunajibHOH KOMnbioTepHOH nporpaMMbi UTHSCSA Ima¬ 
ge Tool (Bepcrni 3). Jin Ka^oro BapnaHTa HCCJiejjoBaHHH npoBojuuiH no 20 — 25 H3- 
MepeHHH. 


1761 



Pe3yjii»TaTi»i h oOcyacjjeHHe 


JJj iHHa ceM$iH H3yneHHbix bh^ob po^a Linum BapbHpyeT ot 1.0 ao 5.0 mm, a iiinpH- 
Ha — ot 0.5 flo 2.5 mm (cm. TaOjiHuy). OopMa ceMJiH oOpaniojiHueBHflHaji hjih ajuinn- 
conflajibHaa, b nonepeHHOM ceneHHH ajuiHnTHHecKaa. Hx OKpacna npeHMymecTBeHHo 
TeMHO-KopHHHeBaa. 

Kax noxa3ajiH HaiiiH HCCJieflOBaHHJi c noMombio C3M, yjibTpacKyjibmypa cyxnx ce- 
mjih y Bcex H3yneHHbix bh^ob MejixoceTHaraji. AHTHKjiHHajibHbie ctchkh (Ta6ji. 1, 1 — 4) 
KJieTOK 3K30TecTbi y HexoTopbix H3 3thx BHflOB (L. nervosum subsp. nervosum h L. ner¬ 
vosum subsp. jailicola H3 cexijHH Linum h L. catharticum H3 ceiojHH Cathartolinum) 
HeMHoro npHno^MTbi, BCJiejjCTBHe Hero hx Hapy)KHbie nepHKJiHHajibHbie ctchkh bot- 
Hyrae. y flpyrnx bhjjob (y L. tenuifolium H3 cckijhh Linopsis h L. stelleroides H3 cex- 
Uhh Stellerolinum) aHTHKjiHHajibHbie ctchkh He npHnoflHJiTbi, cootbctctbchho hx Ha- 
py)KHbie nepHKJiHHajibHbie ctchkh njiocKHe hjih Bbinymibie. KpoMe Toro, y L. nemo- 
sum subsp .jailicola Hapy)KHbie nepHKJiHHajibHbie ctchkh kjictok 3K30TecTbi OyrpncTbie 
(Ta6ji. I, 2), hto He o6HapyaKeHO y ranoBoro no^BH^a 3Toro bhjxsl L. nervosum subsp. 
nervosum (Ta6ji. I, 7). 

Ilpn (J)HKcauHH b rjiyTapajib^ern^e ceMeHa hcmhoto pa36yxaioT h Ha cpe3ax hx cjih- 
3eco^ep)KamHe kjictkh bbitjuiaht hcckojibko HHane, hcm y cyxnx ceMJiH. Tax, HanpHMep, 
Ha nonepenHbix cpe3ax L. nervosum subsp. nervosum h L. nervosum subsp. jailicola 


CpaBHeHHe npH3HaKOB ceMAH bhjiob pojia Linum L. 


CeKlXHH 

Stellerolinum 


Linum 

Bha 

L. stelleroides 

L. nervosum 
subsp. jailicola 

L. nervosum 
subsp. nervosum 

fljIHHa CeMflH, MM 

2.5-3 

4.5-5 

4.5-5 

IllHpHHa CeMflH, MM 

1.5-2 

2-2.5 

2-2.5 

BbipOCTbl Hapy)KHOH nepMKJIHHaJIbHOH KJieTOH- 
HOH CTCHKH 3K30TCCTbI 

HeT oaHHux 

OKpyrjibie 

Ee3 BbipOCTOB, 
peace c oKpyrjibiMH 
BbipOCTaMH 

ToJUUHHa Hap>OKHbIX KJieTOHHbIX CTeHOK 3K30Te- 
CTbl, MKM 

2.5 ± 0.2 

1.5 ±0.3 

1.3 ±0.3 

BbICOTa KJieTOK 3K30TeCTbI, MKM 

42.2 ± 5.4 

13.6 ± 1.9 

11.6 ± 1.9 

Bbicoia KJieTOK 3K30TerMeHa, mkm 

18.1 ±2.6 

22.4 ± 1.9 

16.7 ± 1.7 

06mafl TOJimHHa ceMeHHOM xoacypbi, mkm 

87.6 ± 1.5 

39.3 ± 2.7 

36.5 ± 1.9 


IJpodoADfcenue ma6jiunbi 


CeKUHfi 

Heleolinum 

Linopsis 

Cathartolinum 

Bhji 

L. seljucorum 
subsp. barsegianii 

L. tenuifolium 

L. catharticum 

fljIHHa ceMflH, MM 

2.5-3 

2-3 

1-1.5 

UlHpHHa CeMflH, MM 

1-1.5 

1-1.5 

0.5 

BbipocTbi HapyacHOM nepHKJiHHajibHOH kjictoh- 
HOH CTeHKM 3K30TeCTbI 

OecTOHHaTbie 

OTCyTCTByiOT 

OTCyTCTByiOT 

TojiiiiHHa HapyacHbix KJieTOHHbix ctchok 3K30Te- 
CTbl, MKM 

4.7 ± 0.8 

2.4 ± 0.5 

0.7 ± 0.2 

BbICOTa KJieTOK 3K30TeCTbI, MKM 

24 ± 2.5 

19.5 ±2 

4.1 ±0.95; 
14.2 ± 2 

BbicoTa KJieTOK 3K30TerMeHa, mkm 

12.6 ± 1.8 

17.6 ±1.6 

15.6 ±2.3 

06maa TOJimHHa ceMeHHOM Koacypbi, mkm 

49.2 ± 3.8 

46.7 ± 2.7 

25.5 ± 1.6 
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CxeMa CTpoeHHH ceMeHHOH Koacypw bh^ob poaa Linum ( L. nervosum). 

n k — cjioh narMeHTHbix kjictok, n p — cjioh napeHXHMHbix kjictok, ck — cjiH3ecoflep>KamHe kjictkh, m — TecTa, 
mz — TerMeH, 3kz — 3K30TerMeH, am — 3H^OTecTa. 


(Ta6ji. II, 2, 3) aHTHKJiHHajibHbie ctchkh He npnn o^hhtm , a nepHKJiHHajibHbie — Bbi- 
nyKJibie hjih njiocKMe. 

Ha nonepeqHbix cpe3ax ceMeHHaa Koacypa Bcex H3yneHHbix bh^ob HMeeT cxo^hbih 
njiaH CTpoeHM (cm. pncyHOK). OHa iiBJiJieTCJi npon3BO^HbiM Hapy^cHoro h BHyTpeHHero 
HHTeryMeHTOB (Boesewinkel et al., 2000). B Heii pa3JiHHaiOTCJi TecTa h TerMeH. Tecra co- 
ctoht H3 2 cjioeB KJieTOK: 3K30TecTw h 3HflOTecTbi (Boesewinkel et al., 2000; CBeTJiOBa, 
2005a, 2006; CBeTJiOBa, ilKOBJieBa, 2006). B TerMeHe BbmejwioTCJi 3K30TerMeH, 3H^o- 
TerMeH (cjioh nnrMeHTHbix KJieTOK) h cjioh oGjiHTepnpoBaHHbix napeHXHMHbix KJieTOK 
MOKfly hhmh (Boesewinkel et al., 2000; CBeTJiOBa, 2005a, 2006; CBeTJiOBa, ilKOBjie- 
Ba, 2006). 

Kax noxa3ajiH nojiyneHHbie aaHHbie, Ha nonepenHbix cpe3ax 3K30TecTa y bh^ob po- 
a Linum npe^cTaBJieHa cjiH3eBbiMH KJieTKaMH (Ta6ji. II, 1 — 66), hto 6bijio OTMeneHO 
paHee (Xp)xaHOBCKHH h ap., 1979; Boesewinkel, 1980; Boesewinkel et al., 2000; Cbct- 
jiOBa, 2005a, 2006; CBeraoBa, ilKOBJieBa, 2006). no KJiaccH<j)HKauHH O. B. ihcoBJieBoii 
(19906), 3TH KJieTKH OTHOCJITCJI K CJIH3eCOflep)KamHM, y KOTOpbIX CJlH3b OTKJiaflblBaeT- 
ca b nepHnjia3MaraHecKOM npocTpaHCTBe. y nccjie^OBaHHbix bhaob cjiH3eco^ep)xamHe 
KJieTKH Ha nonepenHbix cpe3ax hmciot npuMoyrojibHyio hjih ajuiHnTHHecKyio (J)opMy h 
b Gojibiiieii hjih MeHbmeii cTeneHH BbroiHyTbi b TaHreHTajibHOM (Ta6ji. II, 2 — 6), peace 
b paflnajibHOM (Ta6ji. II, 1) HanpaBjieHHH. y 3thx bh^ob cjih3b, 3anojiHjnomaji KJieTKH 
3K30TecTbi, 6e3CJiOHHa« (Ta6ji. II, 1 — 6), Tor^a xax y paHee H3yneHHbix bh^ob po,aa Li¬ 
num (CBeTJiOBa, 2005a, 2006; CBeTJiOBa, ilKOBJieBa, 2006) npn oKpacxe TOJiynflHHOBbiM 
CHHHM B CJIH3H MOHCHO pa3J!HHHTb 2 HJIH 3 CJIOH. IIOMHMO CJ1H3H B KJieTKaX 3K30TeCTbI 
HMeeTCH npoTonjiacT, pacnojioaceHHbiii b 6a3ajibHOH nacra kjictkh h OKpyaceHHbiii ao- 
nojiHHTejibHOH KJieTOHHOH o6ojiohkoh (Ta6ji. II, 6a, 6). 

HapyacHaa nepHKJiHHajibHaa KjieTOHHaa CTeHKa cjiH3ecoflepacamHX kjictok y pa3Hbix 
BHflOB oTJiHHaeTca no TOJimHHe. y BHflOB MOHOTHnHbix ceKij^HH Stellerolinum, Heleo- 
linum h Cathartolinum KJieTOHHaa CTeHKa HMeeT TOJimHHy 2.5,4.7 h 0.7 mkm cootbctct- 
BeHHO. JSjin. BHflOB ceKUHH Linum h Linopsis 3Ta BejiHHHHa BapbHpyeT ot 1.3 j\ o 2.4 mkm. 
HapyacHbie KJieTOHHbie ctchkh, HMeiomne TOJimHHy ot 0.5 — 2 mkm, mu Ha3biBaeM toh- 

KHMH, OT 2.1 - 3 MKM - CpeflHHMH, a OT 3.1 - 5 MKM -TOJICTbIMH. y BCex HCCJieflO- 

BaHHbix bhaob KjieTOHHaa CTeHKa CHapyacn noxpbiTa tohkoh KyTHKyjioH, a H3HyTpn, 
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KaK npaBHJio, 6ojiee hjih MeHee niaflKaa (Ta6ji. Ill, 1, 4, 5), peace HMeeT oKpymbie 
(Ta6ji. Ill, 2) hjih <J>ecTOHHarae (Ta6ji. Ill, 3) Bbipocra. KaK npaBHJio, y 3pejioro ceMeHH 
HapyacHbie ctchkh KJieTOK 3K30Tecra Bcex H3yneHHbix bh^ob pa3pbiBaioTca. 3to nponc- 
xo^ht eme b KopoboHKax (Ha pacreHHax), ,zjo MOMenra pa36pacbiBaHHa ceMaH. B pe3yjib- 
TaTe pa3pbiBa HapyacHOH KJieTOHHoii ctchkh 3K30Tecra cjiH3b bbixo^ht Hapyacy h no- 
KpbiBaeT Bee ceMa (.zyia HJiJiiocTpauHH HaMH Bbi6paHbi tojibko uejibie KJieTKH 3K30TecTbi). 

KaK 6biJio cKa3aHO Bbirne, noMHMO cjih3h b cjiH3eco,aepacamHx KJieTKax 3K30TecTbi 
HMeeTca npoTonjiacT. Oh npeflCTaBJieH tohkhm npHCTeHHbiM cjioeM uHTonjia3Mbi, Ba- 
Kyojibio h OKpyaceH ^onojiHHTejibHOH kjictohhoh o6ojiohkoh. CorjiacHO HMeiomHMca 
b jiHTepaType aaHHbiM, 3Ta aonojiHHTejibHaa mieTOHHaa obojionKa oTKJiaflbiBaeTca bo- 
Kpyr npoTonjiacTa nocjie npeKpameHHa hm ceKpeijHH cjih3h (ilKOBJieBa, 1990a). BaKyo- 
J1H 3JieKTp0HH0-np03paHHbie HJIH 3anOJlHeHbI 3JieKTp0HH0-nJI0THbIM BemeCTBOM. n P o- 
TonjiacT CMemeH k BHyTpeHHen nepHKJiHHajibHOH cremce cjiH3eco,zjepacamHx KJieTOK h b 
Gojibuien hjih b MeHbmeH CTeneHH BorayT b cpe^Hen nacra h pacninpeH b paiioHe aHTH- 
KJiHHajibHbix KjieTOHHbix ctchok. IIpoTonJiacT L. tenuifolium (Ta6ji. I, 5) HMeeT HepoB- 
Hbie onepTaHHa Ha rpaHHije co cjiH3bio h oxaejieH ot Hee pobhoh aonojiHHTejibHOH KJie- 
tohhoh o6ojiohkoh. y L. nervosum subsp. nervosum h L. nervosum subsp .jailicola ao- 
nojiHHTejibHbie KJieTOHHbie o6ojiohkh, OKpyacaioiime npoTonjiacT, o6pa3yioT Bbipocra, 
obpameHHbie b CTopoHy cjih3h (Tabji. 1, 5,6). IIpoTonJiacT y bh^ob pa3Hbix cckijhh 3aHH- 
MaeT b KJieTKe pa3Hbm obbeM. B 6ojibiHHHCTBe cjiynaeB npoTonjiacT oneHb chjibho cmh- 
HaeTca h bojibinyio nacTb kjictkh 3aHHMaeT cjiH3b (Tabji. II, 2, 3, 5). Ho ecTb h HCKjnone- 
HHa, HanpHMep y L. catharticum H3 cckijhh Cathartolinum (Tabji. II, 6a, 6) npoTonjiacT 
3aHHMaeT bojibuiyio nacTb cjiH3eco^epacameH KJieTKH 3K30Tecra. KaK npaBHJio, Ha no- 
nepeHHOM cpe3e oflHoro h toto ace ceMeHH L. catharticum HMeioTca 2 pa3HOBHflHOCTH 
cjiH3eco^epacainHx KJieTOK 3K30Tecra. 0,zjhh kjictkh xapaKTepH3yioTca 6ojibiHHMH pa3- 
MepaMH (14.2 mkm b BbicoTy, cm. Tabjinuy), xoporno BbipaaceHHbiM npoTonjiacTOM h He- 
3HaHHTeJIbHbIM KOJIHHeCTBOM CJIH3H (Ta6jl. II, 66). JJpyTUQ KJieTKH HMeiOT 6oJiee MeJIKHe 
pa3Mepbi (4.1 mkm b BbicoTy, cm. TabjiHuy), cacaraii npoTonjiacT h floCTaroHHO tohkhh 
B CpaBHeHHH C flpyrHMH HCCJie^OBaHHblMH BH^aMH po^a CJIOH CJIH3H (Ta6jl. II, 6a). 
TeM He MeHee y o6enx pa3HOBHflHOCTeH KJieTOK L. catharticum npoTonjiacT 3aHHMaeT 
bojibinyio nacTb kjictkh. MoacHO npe^nojioacHTb, hto ceMeHa, BbibpaHHbie .zyia Hccjie^o- 
BaHHa, motjih 6biTb He^03pejibiMH (Tabji. II, 66), noaTOMy h Ha6jno;;aeTca TaKoe pa3- 
HOo6pa3ne b CTpoeHHH cjiH3eco,aepacamHx kjictok 3K30Tecra 3Toro BH^a. TaK KaK ko- 
jinnecTBO HCCJieAOBaHHoro MaTepnajia orpaHHHHBaeTca cneijH<j)HKOH mcto^hkh, npoBe- 
pHTb 3tot (JiaKT Ha 6ojibHieM KOJiHHecTBe ceMaH Ha ^aHHOM 3Tane He npe^CTaBJiaeTca 
B03MoacHbiM, no3TOMy npn onncaHHH cjiH3ecoAepacamHX kjictok 3K30Tecra L. cathar¬ 
ticum Mbl H HCnOJIb3yeM TepMHH «pa3H0BH^H0CTb». 

3HA0TecTa o6pa30BaHa 1 — 2 pa^aMH tohkoctchhmx, b HeKOTopwx cjiyuaax o6jih- 
TepnpoBaHHbix kjictok, KaK npaBHJio 3anojiHeHHbix ajieKTpoHHO-njiorabiM BeinecTBOM. 
npn HebojibiiiHx yBejiHHeHHax cbctoboto MHKpocKona 3HflOTecTa y H3yneHHbix bhaob 
He BHflHa, ee MoacHO obHapyacHTb tojibko c noMombio bojibiunx yBejiHHeHHH T3M 
(Ta&i. IV, 2, 3). 

3K30TerMeH y OojibiiiHHCTBa H3yneHHbix bhaob (Ta6ji. II, 1 — 6; IV, 1 — 4) coctoht H3 
1 pa^a KpynHbIX KJieTOK C yTOJimeHHbIMH, nOpHCTbIMH, JIHTHH(J)HUHpOBaHHbIMH CTeHKa- 
mh. OflHaKO y L. catharticum H3 MOHOTHnHOH cckuhh Cathartolinum (Ta6ji. II, 6a, 6) oh 

COCTOHT H3 1 - 2 HCHCTKO BbipaaceHHbIX paflOB. y H3yneHHbIX BHAOB KJieTKH 3K30TerMe- 

Ha Ha nonepeHHOM cpe3e hmciot ajuiHnTHHecKyio (^opMy, ho y oahhx bhaob ohh bh- 
TaHyra b pa^najibHOM, a y flpynix — b TaHreHTajibHOM HanpaBJieHHH. Bhah pa3Hbix 
ceKHHH pa3JiHHaiOTca no nncjiy nop b KjieTOHHbix CTeHKax 3thx kjictok. HeKOTopbie H3 
HCCJieAOBaHHbix BHflOB (HanpHMep, L. seljukorum subsp. barsegianii h L. catharticum) 
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HMeioT He3HaHHTejibHoe kojikhcctbo nop b oiaoTenvieHe. CaMH yTOjnneHHbie KJieTOHHbie 
CTeHKH 3K30TerMeHa H3yneHHbix bhaob HMeioT nepeKpecTHo-jiaMejumpHyio cipyicrypy. 

Iloa 3K30TerMeH0M y Bcex H3yneHHbix bh^ob pacnojioaceH cjioh o&jiHTepnpoBaH- 
hmx napeHXHMHbix KJieTOK (Ta6ji. II, 2, 5, 6a, 6\ IV, 1, 2). riocjie^HHH, BHyTpeHHHH, 
cjioh ceMeHHOH KO)Kypbi — nHrMeHTHbiH cjioh (Ta6ji. II, 2, 6a, 6). 

Hnace npHBO^TCJi onncaHHJi yjibTpacKyjibnTypbi ceMiiH h aHaroMHnecKoro CTpoe- 
hhh ceMeHHOH KO)Kypbi /yia 5 bh^ob po^a Linum. CpaBHHTejibHbie aaHHbie pa3MepoB 
ceM^H, a Taioxe napaMeTpoB KJieTOK ceMeHHOH KO)Kypbi Ha aHaTOMHnecKOM ypoBHe 
npe^cTaBjieHbi b Ta6jinue. 


CeKUHH Stellerolinum 
MoHoranHaa ceiojHJi 
1. L. stelleroides 
(Ta6ji. II, 7; cm. Tabjinuy) 

CeMeHa 2.5—3 mmaji., 1.5—2 mm mnp., jiaTepajibHO oxaTbie, obpaTHOjmueBHfl- 
Hbie, b nonepenHOM ceneHHH ajuiHnTHnecKHe, TeMHO-KopnnHeBbie, bjiecTamHe. 

YjibTpacKyjibnTypa ceMeHH MejncoceTnaraji. AHTHKjiHHajibHbie ctchkh KJieTOK 3K30- 
TecTbi He npHno^raTbi, BCJie^CTBHe Hero Hapy)KHbie nepHKJiHHajibHbie ctchkh njiocKHe. 
Py6nHK HMeeT ajuiHOTHnecicyio <J>opMy. 

Ha nonepenHbix cpe3ax cjiH3eco^ep)KamHe kjictkh 3K30TecTbi cocTaBjwioT 6ojibme 
nojiOBHHbi TOJimHHbi ceMeHHOH KO)Kypbi, HMeioT HenpaBHJibHyio (J)opMy, 6ojiee hjih Me- 
Hee o^HHaKOBbie no /yiHHe h chjibho BbiTjmyTbi b pa^najibHOM HanpaB jichhh; cjioh b 
cjih3h He BbWBJieHbi (Ta6ji. II, 7). Hapy)KHa« nepHKJiHHajibHaa KJieTOHHaji cTeHKa cjiH3e- 
co,aep)KamHx KJieTOK 3K30TecTbi Ha nonepenHbix cpe3ax b cpe^HeM cocTaBJiaeT 2.5 mkm 
(cm. Ta6jiHuy). KjieTKH 3K30TerMeHa cocTaBjnnoT MeHbine nojiOBHHbi TOJimHHbi ceMeH¬ 
HOH KO)Kypbi, y3KHe h aocTaronHo TOHKocTeHHbie, BbiT^Hyra b pa^najibHOM HanpaB- 
jieHHH, c y3KOH nojiocTbio (Ta6ji. II, 7). 

Uccjie^OBaHH^ ceMeHHOH Koxcypbi L. stelleroides npoBOflHJiocb hbmh tojibko c no- 
Moinbio CBeTOBoro MHKpocKona. 


CeiojHfl Linum 

YjibTpacKyjibnTypa ceMJiH h aHaTOMHnecicoe CTpoeHHe ceMeHHOH KO)Kypbi 6biJin 
HCCJieflOBaHbi y 1 H3 5 bhaob 3toh ceiojHH, BCTpenaiomHXCfl Ha TeppHTopHH CeBepHOH 
EBpa3HH. 3tot bha npeACTaBJieH 2 no^BH^aMH h flBjraeTCfl THnoBbiM rjw noflceiojHH 
Nervosa Svetlova. 


IIoflceKUHJi Nervosa 

2a. L. nervosum subsp. nervosum 

(Ta6ji. I, III, IV, 7; Ta6ji. II, 2; cm. Tabjimjy) 

CeMeHa 4.5—5 mm aji., 2—2.5 mm ninp., JiaTepajibHO oxaTbie, ajuinncoH^ajibHue, 
b nonepenHOM ceneHHH 3JumnTHnecKHe, TeMHo-KopnnHeBbie, 6jiecT«mHe. 

yjibTpacKyjibnTypa ceMeHH MejiKOcemaTaa. AHTHKjiHHajibHbie ctchkh kjictok 3K30- 
TecTbi HeMHoro npHnoflHHTbi, Hapy)KHbie nepHKJiHHajibHbie ctchkh BorHyTbie (Ta6ji. I, 7). 
PybnHK HMeeT sjuinmnnecKyio <j)opMy. 
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Ha nonepenHbix cpe3ax cjiH3ecoaep)KamHe kjictkh 3K30TecTbi HenpaBHJibHOH 60 - 
jiee hjih MeHee npjiMoyrojibHOH <J>opMbi, pa3Hbie no flJiHHe; cjioh b cjih3h He BbuiBJieHbi 
(Ta 6 ji. II, 2). HapyacHaji nepHKJiHHajibHaa KJieTOHHaji CTeHKa KJieTOK 3K30TecTbi Ha none- 
penHbix cpe3ax b cpe^HeM cocTaBjuieT 1.3 mkm, CHapy^KH oHa noKpbiTa tohkoh KyraKy- 
jioh, a H 3 HyTpH 6 ojiee hjih MeHee marncas (Ta 6 ji. Ill, /), oneHb pemco HMeeT HeGojibiune 
BbipocTbi oKpyrjiOH <j)opMbi. /J,onojiHHTejibHa« KJieTonHaa o 6 ojionKa, oxpy^aiomaji npo- 
TonjiacT, o6pa3yeT BbipocTbi, o 6 pameHHbie b cTopoHy cjih3h (Ta 6 ji. I, 6 ). 

KjieTKH 3K30TerMeHa cocTaBjnnoT nojioBHHy TOJimHHbi ceMeHHOH Koxcypu, y3KHe, 
BbiT^Hyrae b pa^najibHOM HanpaBJieHHH, c y3KOH nojiocTbio. B yTOJimeHHOH KJieTOHHOH 
CTeHKe KJieTOK 3K30TeraeHa Ha cpe3e hmciotcji MHoronHCJieHHbie KpynHwe nopbi; caMH 
CTeHKH HMeioT nepeKpecTHO-JiaMejuiapHyio CTpyKTypy. 


26. L. nervosum subsp .jailicola 
(Ta6ji. I, III, IV, 2; Ta6ji. II, 3; cm. TaGjinuy) 

CeMeHa 4.5—5 mm ajl, 2—2.5 mm ninp., jiaTepajibHO cxcaTue, ajuiHncoH^ajibHbie, 
b nonepenHOM ceneHHH ajuiHnTHnecKHe, TeMHO-KopHHHeBbie, 6jiecT«mne. 

YjibTpacKyjibnTypa ceMeHH MejiKOceTnaTaa, Ha noBepxHOCTH HMeeTC* mhoto He- 
60JlbHIHX 6yropKOB (Ta6jl. I, 2). AHTHKJIHHaJlbHbie CTeHKH KJieTOK 3K30TeCTbI HeMHOTO 
npHnoOT^Tbi, Hapy)KHbie nepHKJiHHajibHbie ctchkh BorHyTbie (Ta6ji. 1,2). Py6nnK HMeeT 
3JiJiHnTHHecKyio (J)opMy. 

Ha nonepenHbix cpe3ax cjiH3ecoAep)KamHe kjictkh 3K30TecTbi HenpaBHJibHOH npa- 
MoyrojibHOH (JjopMbi; cjioh b cjih3h He BbmBJieHbi (Ta6ji. II, 3). Hapy)KHa« nepHKJiHHajib- 
Ha sl KJieTonHaji CTeHKa kjictok 3K30Tec™ Ha nonepenHbix cpe3ax b cpeAHeM cocTaBJiaeT 
1.5 mkm (cm. Ta6jiHuy), CHapy^KH OHa noKpbiTa tohkoh KyTHKyjioii, a H3HyTpn HMeeT 
BbipocTbi 6ojiee hjih MeHee OKpyrjiOH (JjopMbi (Ta6ji. Ill, 2). /JonojiHHTejibHaji KjieTon- 
Haa o6ojionKa, OKpyacaiomaJi npoTonjiacT, o6pa3yeT BbipocTbi, o6pameHHbie b CTopoHy 
CJIH3H. 

KjieTKH 3K30TerMeHa L. nemosum subsp. jailicola cocTaBJunoT nojioBHHy tojiluh- 
hw ceMeHHOH Koacypbi, y3KHe, BbiTjmyTbie b pa^najibHOM HanpaBJieHHH, c y3KOH no- 
jiocTbio. B yTOJimeHHOH KJieTonHOH CTeHKe KJieTOK 3K30TerMeHa Ha cpe3e HMeioTca mho- 
ronncjieHHbie KpynHbie nopbi; caMH ctchkh hmciot nepeKpecTHO-JiaMejuiapHyio CTpyK- 
Typy. 

Ha,qo OTMeraTb, hto L. nervosum subsp .jailicola h L. nervosum subsp. nervosum 
no CTpoeHHio ceMeHHOH KO)Kypbi Ha cbctobom ypoBHe npaKranecKH He pa3JiHnaiOT- 
cji (Ta6ji. II, 2, 3). Pa3JiHHHJi 3aMeTHbi TOJibKO Ha yjibTpaTOHKHx cpe3ax, TaK, Hanpn- 
Mep, L. nervosum subsp. jailicola OTJinnaeTCH ot THnoBoro noABHAa HajiHHHeM 
OKpyrJIblX BbipOCTOB Hapy>KHOH KJieTOHHOH CTeHKH CJIH3eCOAep)KamHX KJieTOK 3K30- 
TecTbi (Ta6ji. Ill, 2). Y L. nervosum subsp. nervosum Hapy^cHaa KJieTonHaa CTeHKa cjiH3e- 
coAepxcamnx kjictok H3HyrpH 6ojiee hjih MeHee rjia^Kaa (Ta6ji. Ill, 1 ) hjih oneHb peAKO 
HMeeT HeGojibinne OKpyrjibie BbipocTbi BHyTpb kjictkh. KpoMe toto, KaK 6biJio OTMeneHO 
Bbiine, L. nervosum subsp. jailicola (Ta6ji. I, 2) HMeeT 6yropnaTyio noBepxHOCTb cjih- 
3ecoAep)KamHx kjictok 3K30TecTbi (AaHHbie C3M), nero He 6biJio o6Hapy)KeHo y L. ner¬ 
vosum subsp. nervosum (Ta6ji. I, 1 ). 
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CeKLjHfl Heleolinum 
MoHoranHaa ceKUiia 
3. L. seljukorum subsp. barsegianii 
(Ta6ji. II, 4, IV, 3; cm. Tabjimjy) 

CeMeHa 2.5—3 mmaji., 1—1.5mmhihp., jiaTepajibHO c>KaTbie, obpaTHOflHaeBHjj- 
Hbie, b nonepeHHOM ceneHHH ojuihothhcckhc, TeMHO-KopHHHeBbie, bjiecTflmne. 

YjibTpacKyjibnTypy ceMeHH BbniBHTb He yjjajiocb. 

Ha nonepenHbix cpe3ax cjiH3eco,aep>KamHe kjictkh 3K3otcctm cocTaBjnnoT nojio- 
BHHy TOJimHHbi ceMeHHOH Ko^cypbi, HMewT npaMoyrojibHyK) <|>opMy, 6oJiee hjih MeHee 
o^HHaKOBbie no jjjihhc, BbiTjmyTbie b TaHreHTanbHOM HanpaBJieHHH (Ta6ji. II, 4). 
npH OKpaCKe TOJiyHflHHOBbIM CHHHM CJIH3b HepaBHOMepHO OKpaiHHBaeTCfl B P030B0-CH- 
peHeBbiH uBeT, cjioh He bmhbjihiotch. Hapyrniaa nepHKJiHHajibHaa KJieTOHHaa CTeHKa 
KJieTOK 3K30TecTbi Ha nonepenHbix cpe3ax b cpejjHeM cocTaBJiaeT 4.7 mkm (cm. Tab- 
jiHuy), CHapy^CH OHa noxpbiTa tohkoh KyraKyjion, a H3HyTpn HMeeT njioTHO pacno- 
jio^ceHHbie (^ecTOHHaTbie BbipocTbi, obpameHHbie BHyrpb kjictkh (Ta6ji. Ill, 3). 

KaeTKH 3K30TerMeHa cocTaBjnnoT neTBepTb TOJimHHbi ceMeHHOH Ko^cypbi, hmciot 
H enpaBHJibHyio npaMoyroJibHyio, nonra poMboBHjjHyio <j>opMy, TOJicTOCTeHHbie, bhth- 
HyTbie b TaHreHTajibHOM HanpaBJieHHH, c iunpoKOH noJiocTbio. B yrojimeHHbix kjictoh- 
hmx cTeHKax 3K30TerMeHa Ha cpe3e HMeeTca Hebojibiuoe kojihhcctbo mcjikhx nop; caMH 
CTeHKH HMeiOT nepeKpecTHO-JiaMejumpHyio CTpyKTypy. 

Harnn Hccjie^oBaHM noKa3ajiH, hto L. seljukorum subsp. barsegianii 3aHHMaeT obo- 
cobjieHHoe noJio^ceHHe b pojje Linum no aHaTOMHH ccmchhoh Ko^cypbi. 3tot no^BH^ ot- 
JIHHaeTCH OT 6oJIbHIHHCTBa HCCJieflOBaHHblX BHflOB pOfla KpynHbIMH CJIH3eCOflep)KamHMH 
KJieTKaMH 3K30TeCTbI (CM. TabjIHUy) C TOJICTOH Hapy^CHOH KJieTOHHOH CTeHKOH (4.7), 
a TaK^ce bojibniHM kojihhcctbom cjih3h b 3thx KJieTKax. TaKHM obpa30M, Harnn jjaHHbie 
no CTpoeHHio ceMeHHOH Ko^cypbi no^TBep^jjaiOT npaBHJibHOCTb BbmejieHHfl L. selju¬ 
korum B OTfleJIbHyiO CeKUHK). 


CeKUHH Linopsis 

YjibTpacKyjibnTypa ccmhh h aHaTOMHnecKoe CTpoeHHe ccmchhoh KO^cypbi bbuin 
HccjieAOBaHbi y 1 H3 4 bhjjob 3toh cckuhh, BCTpenaiomHxcH Ha TeppHTopHH CeBepHOH 
EBpa3HH. 


4. L. tenuifolium 

(Tabji. I, 3, II, 5, III, IV, 4; cm. Tabjinuy) 

CeMeHa 2—3 mm jjji., 1—1.5 mm iunp., JiaTepanbHO c>KaTbie, obpaTHOHHueBHAHbie, 
b nonepeHHOM ceneHHH ojuihothhcckhc, TeMHO-KopHHHeBbie, bjiecTamne. 

npn Majibix yBejiHHeHMx C3M (X300) noBepxHocTb ceMeHH Bbinnmejia HjjeajibHO 
rjia^KOH. OnepTaHHH kjictok c noBepxHocra ceMeHH 3 toto BHjja yzjanocb paccMOTpeTb 
TOJibKO Ha boJibiHHX yBejiHHeHHHx C3M (XlOOO h bojibiue) (Tabji. I, 3). Ahthkjih- 
HanbHbie CTeHKH kjictok He npHnoflHflTbi, BCJiejjCTBHe Hero Hapy^CHbie nepHKJiHHajibHbie 
CTeHKH njiocKHe. PybnHK HMeeT 3JiJiHnTHHecKyio <|>opMy. 

Ha nonepenHbix cpe3ax cjiH3eco,aep)KamHe kjictkh 3K3otcctm npflMoyroJibHOH <])op- 
Mbi, bojiee hjih MeHee ojjHHaKOBbie no jyiHHe, BbrraHyTbie b TaHreHTajibHOM HanpaBJie¬ 
HHH; cjioh b cjih3h He BbiHBJieHbi (Tabji. II, 5). Hapy^CHaa nepHKJiHHajibHaa kjictoh- 
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Has cTeHKa kjictok 3K30TecTbi Ha nonepeHHbix cpe3ax b cpejjHeM cocTaBjraeT 2.4 mkm 
(cm. Ta6jiHuy), CHapy^CH OHa noKpbiTa tohkoh xyTHxyjioH, a H3HyTpH 6ojiee hjih MeHee 
rjia^Kaa (Ta6ji. Ill, 4). IlpoTonjiacT L. tenuifolium HMeeT HepoBHbie onepTaHHJi Ha rpa- 
HHUe CO CJIH3bK) H OTflCJICH OT Hee pOBHOH AOnOJIHHTeJIbHOH KJieTOHHOH o6ojiohkoh 
(Ta6ji. I, 5). 

KaeTKH 3K30TerMeHa cocTaBjnnoT 6ojibme nojiOBHHbi TOJimHHbi ccmchhoh KO^cypw, 
npaMoyrojibHbie h TOJicTocTeHHbie, BbiTHHyTbie b pajjHajibHOM HanpaBJieHHH, c y3xoii 
noJiocTbK). B yTOJimeHHbix kjictohhmx CTeHKax 3K30TerMeHa Ha cpe3e HMeeTca 6ojib- 
moe KOJiHHecTBO nop; caMH ctchkh hmck)t nepexpecTHO-JiaMejurapHyio CTpyKTypy. 


CeiojHfl Cathartolinum 
MoHoranHaa cexiura 
5. L. catharticum 

(Ta6ji. I, 4 , II, 6a, 6 , Ta6ji. Ill, 5; cm. TaOjinuy) 

CeMeHa 1—1.5mm,oji., 0.5 mm limp., jiaTepanbHo c>KaTbie, o6paTHO>iHaeBHAHbie, 
b nonepenHOM ceneHHH 3JiJiHnTHHecxHe, TeMHo-KopHHHeBbie, 6jiecT«mHe. 

YjibTpacKyjibnTypa ccmchh MejixoceTHaTaa. AHTHKJiHHanbHbie ctchkh kjictok He- 
mhoto npHno^HaTbi, BCJiejjcTBHe Hero HapyacHbie nepHKJiHHajibHbie ctchkh BorHyrae 
(Ta6ji. I, 4). Py6nHK HMeeT OKpymyio <|>opMy. 

Ha nonepeHHbix cpe3ax cjiH3eco,aep>KamHe kjictkh 3K30TecTbi HenpaBHJibHOH npa- 
MoyroJibHOH (J)opMbi, 6ojiee hjih MeHee paBHbie no jjjihhc, BbiTHHyrbie b TaHreHTajibHOM 
HanpaBJieHHH; cjioeB b cjih3h He bmabjicho (Ta6ji. II, 6a, 6). Rax npaBHJio, Ha nonepen- 
hom cpe3e ojjHoro h toto >Ke ccmchh hmciotch 2 pa3HOBHflHOCTH cjiH3eco,aep»camHX 
KJieTOK 3K30TecTbi. Ojjhh kjictkh 3K30TecTbi xapaxTepH3yiOTCfl 6oJibniHMH pa3MepaMH 
(14.2 MKM B BbICOTy), XOpOIUO Bbipa^CeHHblM npOTOnJiaCTOM H He3HaHHTeJIbHbIM KOJIH- 
necTBOM cjih3h (Ta6ji. II, 66 ). flpyrne kjictkh hmciot 6oJiee MejiKHe pa3Mepbi (4.1 mkm 
B BbICOTy), C>KaTbIH npOTOmiaCT H JJOCTaTOHHO TOHKHH (b CpaBHCHHH C ApyrHMH HCCJie- 
AOBaHHbiMH BH^aMH pojja) cjioh cjih3h (Ta6ji. II, 6a). CjiejjyeT OTMeraTb, hto npoTo- 
njiacT 3aHHMaeT 66jibinyio nacTb cjiH3eco,aep>KameH kjictkh. Hapy^CHan nepHKJiHHajib- 
Haa KJieTOHHaa CTeHKa cjiH3eco,aep>KamHx kjictok 3K3otcctm Ha nonepeHHbix cpe3ax 
b cpejjHeM cocTaBJMeT 0.7 mkm (cm. Ta6jiHuy), cHapy^cn OHa noxpbiTa tohkoh xyraxy- 
jioh, a H3HyTpn 6oJiee hjih MeHee rjiajjxaji (Ta6ji. Ill, 5). 

Kjictkh 3K30TeraeHa cocTaBjnnoT 6oJibine nojiOBHHbi tojiiuhhm ccmchhoh Ko^cy- 
pbi, np^MoyrojibHOH <|>opMbi, CHJibHo BbiTaHyTbi b pajjHajibHOM HanpaBJieHHH, HHorjja 
pacnojioaceHbi b 2 pajja c HepaBHbiMH no tojiiuhhc cTeHxaMH (y BHyTpeHHen nepHKJiH- 
HaJIbHOH H aHTHKJIHHaJIbHbIX CTCHOK yTOJIIUCHHe CHJIbHee, HeM y Hapy^CHOH nepHKJIH- 
HajibHon) h c OoJibinoH nojiocTbio. B yTOJimeHHbix kjictohhmx CTeHKax 3K30TerMeHa Ha 
cpe3e HMeeTca HeOoJibinoe kojihhcctbo mcjikhx nop; caMH ctchkh hmciot nepexpecT- 
HO-JiaMejuinpHyio CTpyKTypy. 


3aKJiK)HeHHe 

Pe3yjibTaTbi Hccjie,zjOBaHHfl cipoeHHfl ccmchhoh xoacypbi 5 bhjjob 5 cckuhh Heleoli- 
num , Stellerolinum , Linopsis , Linum h Cathartolinum pojja Linum no3BOJiHJiH BbiaBHTb 
KOMnJieKC npH3HaKOB, Ha OCHOBaHHH KOTOpbIX MO)KHO pa3JIHHaTb 3TH CeKUHH (cm. Ta6- 
jiHuy). 
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MoHoraimafl ceiojHfl Stellerolinum (L. stelleroides) OTJiHHaeTca ot jipyrnx nccjieflo- 
BaHHblX CeKUHH CHJIbHO BblTflHyTblMH B paflHaJIbHOM (a He B TaHreHTaJlbHOM, KaK y flpy- 
thx) HanpaBJieHHH cjiH3eco,qep>KamHMH KJieTKaMH 3K30TecTbi, hmckhuhmh cpe^Hioio 
no TOJimHHe (2.5 mkm) Hapy>KHyio nepHKJiHHajibHyio KJieTOHHyio CTeHKy. 

JX jib ceKUHH Linum xapaKTepHbi cjiH3eco,aep>KamHe kjictkh 3K30TecTbi HenpaBHJib- 
hoh npBMoyroJibHoii (J)opMbi, pa3Hbie no fljiHHe, ne cnjibHo BbiTBHyTbie b TaHreHTajib- 
hom HanpaBJieHHH, c 6oJiee hjih MeHee tohkoh (1 .3 —1 .5 mkm) Hapy^CHOH nepHKJiHHajib- 
HOH KJieTOHHOH CTeHKOH (CM. Ta6jIHIjy), 6e3 BbipOCTOB HJIH C OKpyrJIbIMH BbipOCTaMH 
BHyrpb KJieTKH. Kjictkh 3K30TerMeHa HMeiOT npBMoyroJibHyio <|>opMy, Sojibinoe kojih- 
necTBO nop h BbiTBHyTbi b pa^najibHOM HanpaBJieHHH. 

L. seljukorum subsp. barsegianii m MOHoranHOH cckljhh Heleolinum Ha nonepen- 
hom cpe3e xapaKTepH3yeTC« KJieTKaMH 3K30TecTbi, HMeiouiHMH npBMoyroJibHyio <|>opMy, 
6ojiee hjih MeHee o^HHaKOBbie no flJiHHe, BbiTBHyTbie b TaHreHTaJlbHOM HanpaBJieHHH, 
C TOJICTOH (4.7 mkm) Hapy>KHOH nepHKJIHHaJIbHOH KJieTOHHOH CTeHKOH (cm. TabjIHUy), 
Hecymen njiorao pacnojio^ceHHbie (jiecTOHHaTbie BbipocTbi, obpameHHbie BHyTpb KJieT¬ 
KH. KjieTKH 3K30TerMeHa hmciot non™ poMboBH^Hyio (|)opMy, Hebojibinoe hhcjio nop 
h BbiTBHyTbi b TaHreHTaJlbHOM HanpaBJieHHH. CjieayeT oTMeTHTb, hto TaKoro He3HanH- 
TejibHoro MexaHHH ecKoro cjiob He obHapy^ceHo 6oJibine hh y o^Horo H3 HccjieflOBaHHbix 
bhaob po^a Linum (cm. Tabjinuy). 

CeKuna Linopsis (npeflCTaBHTejib L. tenuifolium) Ha nonepeHHOM cpe3e xapaicrepH- 
3yeTc« npBMoyroJibHbiMH, BbiTBHyTbiMH b TaHreHTaJlbHOM HanpaBJieHHH cjiH3eco,aep)Ka- 
mHMH KJieTKaMH 3K30TeCTbI, HMdOIUHMH CpeflHIOIO no TOJimHHe (2.4 mkm) Hapy^CHyiO 
nepHKJiHHajibHyio KJieTOHHyio CTeHKy (cm. Tabjinuy), 6e3 BbipocTOB. Kjictkh 3K30Ter- 
MeHa c 6ojibniHM hhcjiom nop h BbiTBHyTbi b pa^najibHOM HanpaBJieHHH. 

L. catharticum H3 MOHoranHOH cckljhh Cathartolinum xoporno OTJiHnaeTCH ot 
npejncTaBHTejien flpyrnx cckuhh. 3tot bha xapaKTepH3yeTca caMbiMH mcjikhmh cjih- 
3eCO,aep»CamHMH KJieTKaMH 3K30TeCTbI RByX pa3HOBHflHOCTeH, C TOHKOH (0.7 mkm) Ha- 
py^CHOH nepHKJIHHaJIbHOH KJieTOHHOH CTeHKOH (cm. TaOjIHUy), 6e3 BbipocTOB BHyTpb 
KjieTKH. Kjictkh 3K30TerMeHa npaMoyroJibHOH <j>opMbi, CHJIbHO BbiTBHyTbie b paflHanb- 
hom HanpaBJieHHH, HHoraa pacnoJio^ceHbi b 2 p*ma c HepaBHbiMH no TOJimHHe CTeHKa- 
mh (y BHyTpeHHeH nepHKJIHHaJIbHOH h aHTHKJiHHajibHbix cTeHOK yTOJimeHHe CHJibHee, 
neM y Hapy^CHOH nepHKJIHHaJIbHOH), c HeOojibuiHM hhcjiom nop. 

H3 aHaJIH3a flaHHbIX CTpoeHHB CeMeHHOH KOHCypbl BHtf HO, HTO TaKCOHOMHHeCKOe 3Ha- 
neHHe Ha ypoBHe Hccjie^OBaHHbix cckuhh hmciot <j>opMa h pa3Mepbi cjiH3eco,aep>KamHX 
KJieTOK 3K30TeCTbI, <j)OpMa BbipocTOB Hapy>KHOH KJieTOHHOH CTCHKH 3THX KJieTOK H HHCJIO 
nop b KJieTOHHbix CTeHKax 3K30TerMeHa. TaKHe >Ke npH 3 HaKH otjihhhb 6mjih hbmh bmbb- 
jieHbi npn Hccjie^oBaHHH npe^cTaBHTejieH cckuhh Adenolinum (Reichenb.) Juz., Syl - 
linum Griseb., Dasylinum (Planch.) Juz. h Tubilinum Svetlova (CBeTJioBa, JlKOBJieBa, 
2006; CBeTJioBa, 2007). 

OT,aeJibHo cjieayeT ocTaHOBHTbca Ha Bonpoce o (jiyHKUHJix cjih3h b KJieTKax ceMeH¬ 
HOH Ko^cypbi bh^ob po^a Linum. Pa# aBTopoB CHHTaeT, hto cjiH3b b KJieTKax 3K30TecTbi, 
KOTopaa noKpbiBaeT 3pejibie ceMeHa, cjiyacHT npncnocoGjieHHeM mm 3aKpenjieHH« 
ceMBH Ha cy6cTpaTe (Grubert, 1974; EropoBa, 1981; Boesewinkel et al., 2000). Kpo- 
Me Toro, ceMeHa, noKpbiTbie cjiH3bio, MoryT npHKpenjMTbca k rnepcra >khbothmx h Ta- 
KHM o6pa30M pa3HOCHTbCB Ha 6oJIbIUHe paCCTOBHHB (EropoBa, 1981). 

S. Murbek (1919) H3yHHJi CTpoeHHe ccmchhoh Ko^cypbi 906 TaKcoHOB ^By^oJibHbix 
(h3 hhx 14 BHflOB H3 po,zja Linum) H3 CeBepo-3anaAHOH A<])pHKH h CKaH^HHaBCKo- 
ro n-0Ba Ha npe^MeT HajiHHHH cjiH3eco,ztep>KamHx kjictok. Oh BbiacHHJi, hto TpeTb Bcex 
H3yneHHbix TaKcoHOB H3 CeBepo-3ana,aHOH AcjipHKH HMeeT cjiH3eco,aep>KamHe kjictkh 
b ceMeHHOH Ko^cype, a Gojibinaa nacTb bh^ob H3 CKaH^HHaBHH — He HMeeT. Oh o6Ha- 
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py>KHJi TaioKe, hto cjiH3b npH cy TCTBy eT b ceMeHax h njiojjax Tex bhjjob, KOTopwe pacTyT 
b nycTbiHHbix paiiOHax CeBepo-3ana#HOH A<j>pHKH hjih oneHb 3acyuiJiHBbix paiiOHax 
CKaHOTHaBCKoro n-OBa, a y pacTeHHH H3 jicchoh 30Hbi hjih nojien CicaHflHHaBCKo- 
ro n-OBa cjiH3b He o6pa3yeTca. Ha 3tom ocHOBaHHH oh npnxojjHT k BbiBOjjy, hto Ha- 
jiHHHe cjih3h noMoraeT pacreHHflM nepe^CHTb He 6 jiaronpH«THbiH 3acynuiHBbiH nepnofl. 
Bo,ao 3 anacaK)maH (jiyHKiura cjih3h oTMeneHa h jjjm 3 nH,aepMajibHbix kjictok jiHCTbeB no- 
KpbiToceMeHHbix pacTeHHH (^KOBJieBa, 19906). 3to comacyeTca h c HaiiiHMH jjaHHbiMH. 
HanpHMep, L. seljukorum subsp. barsegianii , pacTymnn b ApMeHHH Ha 3 acojieHHbix 60 - 
jiOTax, HMeeT 6 ojibmee kojihhcctbo cjih3h b cjiH3eco,aep>KamHX KJieTKax 3K30TecTbi, neM 
MHorne jjpyrHe HccjiejjoBaHHbie BHjjbi pojja Linum; caMoe He3HaHHTejibHoe kojihhcctbo 
cjih3h o 6 Hapy»ceHO hbmh y Hamero ceBepHoro BHjja L. catharticum , pacTymero Ha Jiy- 
rax, jiecHbix nojumax h onyniKax, b 3apocjiax KycTapHHKOB, HHorjja y jjopor. 3aMeraM, 
hto Murbek (1919) He o 6 Hapy>KHJi cjih3h y L. catharticum. OflHaico Harnn HccjiejjOBa- 
hh« noKa3ajiH, hto cjiH3b y 3toto BHjja HMeeTca, ho b oneHb He 6 oJibiHHx KOJinnecTBax. 
TaKHM o6pa30M, y Bcex HccjiejjoBaHHbix bhjjob pojja Linum cjiH3b b KJieTKax 3K30TecTbi 
ceMeHHOH KO^cypbi o 6 Hapy>KeHa, ho b pa3Hbix KOJinnecTBax. 
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SUMMARY 

A study of the seed ultrasculpture and the seed coat anatomy has been carried out for species of 
the genus Linum from the sections Stellerolinum, Linum, Heleolinum, Linopsis and Cathartolinum. 
It has been shown that the sections are distinguished by enations shape and size of mucilage cells 
of exotesta, shape of its external cellular wall, and also number of pores in cellular walls of exotegmen. 
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npoBeaeHO cpaBHHTejibHoe H3yneHHe nocTMefioTHHecKoro pa3BHTHH nbuibHHKa Coiydalis bracteata , 
3HMyiomero b otkpbitom h 3aicpbiTOM rpyHTe. Ochobhoc bhhmbhhc yaeneHo cTpoeHHio kjictok TaneTyMa h 
4>opMHpyiomHXCJi MHKpocnop. Y pacTeHHH H3 OTKpbiToro rpyHTa <J)opMHpoBaHHe nbuibneBoro 3epHa npo- 
hcxojiht b TeneHne Bcero oceHHe-3HMHero nepwofla. y pacTeHHH, 3HMyiomHx b 3aicpbiTOM rpyHTe, y>xe b 
Hanajie HoaOpji HaOjnoaaioTCfl otkjiohchhh b pa3BHTHn TaneTyMa: b ero KJieTKax npaKTHHecKH He BbiaBJixeT- 
ca 3HAonjia3MaTHHecKHH peTHKyjiyM h jiHnHjiHbie xanjin, xapaKTepHbie fljw pacTeHHH H3 OTKpbiToro rpyHTa, 
a 3aTeM kjictkh TaneTyMa ObicTpo flereHepnpyioT. flapajuiejibHo c 3thm npoHexoflHT pa3pymeHHe npoTO- 
nnacTa MHKpocnop. K aeKaOpio nbuibHHKH pacTeHHH H3 3aKpbiToro rpyHTa nojiHocTbio pa3pymaioTCfl. no- 
jiyneHHbie aaHHbie oOcyxcaaioTCfl b cbjbh c HapymeHHeM pa3BHTHJi nbuibHHKOB y pacTeHHH, He noziBepr- 
I1IHXCH BJIHHHHIO HH3KHX 3HMHHX TCMnepaTyp. 

KjuoneBbre cjiOBa: Coiydalis bracteata , 3(j>eMepoHflbi, nbiJibHHK, TaneTyM, MHKpocnopbi, yjibTpa- 
cTpyicrypa. 

PaHHeBeceHHHe reo<])HTbi — rpynna pacTeHHH co CBoeo6pa3HOH phtmhkoh pa3- 
bhthh. Ilocjie BeceHHeii BereTauHH ohh TepaiOT Ha^eMHbie opraHbi h bxoaht b co- 
CTOHHHe noKoa. BbiAejifliOTCfl 3 3Tana pa3BHraa BeceHHe-uBeTymnx 3<|>eMepoHAOB b 
eCTeCTBeHHbIX yCJIOBHHX (CKpHnHHHCKHH, CKpHnHHHCKHH, 1961; CKpHnHHHCKHH H AP-, 
1968): 1) jierae-oceHHHH nepnoA (mojib—0KT*6pb) — nepBOHanajibHbiH Mop<|>oreHe3, b 
xo^e KOToporo hact o6pa30BaHHe 3anaTKOB BereTaraBHbix h reHeparaBHbix opraHOB 
UBeTKa; 2) occhhc-3hmhhh (Hoa6pb—4>eBpajib) — c^opMHpoBaBuiHeca 3anaTKH yBejiH- 
HHBaioTCfl b pa3Mepax; 3) BeceHHe-JieTHHH (isiapT—rnoHb) — OKOHnaTejibHoe <])opMHpo- 
BaHHe no6eroB h ubctkob. 3KcnepHMeHTajibHo noKa3aHO, hto Bee 3th 3Tanbi TeMnepa- 
TypHO-3aBncHMbi (ropbiuiHHa, 1968; CKpHnHHHCKHH h AP-, 1968; rieHeHHUbiH, 1990). 
Ha nepBbix (J>a3ax noKoa ajih HopMajibHoro npoxoacAeHHfl opraHoreHe3a hco6xoahmo 
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Tenjio (onTHMajibHaa TeMnepaTypa +15 — 18 °C), ero oTcyTCTBHe npHBOflHT k pe3xon 
3a,aepacxe pa3BHraa. OxoHnaTejibHoe <|>opMHpoBaHHe reHepaTHBHbix opraHOB npoTe- 
KaeT b oceHHe-3HMHHe Mecaitbi h HjjeT HopisiajibHO TOJibKO npn noHHaceHHbix TeMnepa- 
Typax. IIpH ycTpaHeHHH hx B03jjeHCTBHa uBeTKH h BereTaraBHbie opraHbi (jiopMHpyioT- 
ca xpaime 3aMefljieHHbiMH TeMnaMH hjih a6oprapyiOTca (neHeHHitbiH, 1990; LeNard, 
Cohat, 1968; Lambrechts et al., 1994; Rebers et al., 1995; Van der Toom et al., 2000), 
npn 3tom HaH6ojiee TeMnepaTypHO-nyBCTBHTejibHOH nacTbio 6yroHa aBJiaeTca aHjjpo- 
uen (CxpnnHHHCXHH h jap., 1968; IleHeHHubiH, 1990). Y jjpeBecHbix pacTeHHH cjihhikom 
Marxaa 3HMa Toace Bbi3biBaeT HeKpo3 (JmopajibHbix nonex (Marquat et al., 1999; Bon- 
homme et al., 2005). Bbicica3aHO npejjnojioaceHHe, hto npn noBbimeHHOH TeisinepaTy- 
pe noTOK (J)H3HOJiorHHecKH aKTHBHbix BemecTB H3 no,a3eMHoro opraHa (hjih cTe6jia) b 
nonxy 6jioKHpoBaH, a Bee BHyrpeHHHe pe3epBbi nonxH H3pacxoflOBaHbi, hto iiphboaht 
k oTMHpaHHio (Gorin, Heidema, 1985; Lambrechts et al., 1994), hjih ace npn noBbimeH- 
hoh TeMnepaiype HapymaeTca pa6oTa (jiepMeHTOB MeTa6ojiH3Ma ymeBOflOB b nonxe 
h hx Hcnojib30BaHHe HeB03MoacHO (Marquat et al., 1999; Bonhomme et al., 2005). OflHa- 
ko HcnepnbiBaiomero o6i>acHeHHa jjaHHoro aBJieHHa noxa He cymecTByeT. 

npn npoBeaeHHH nojjoGHbix HccjiejjoBaHHH npoBojjHJiocb TOJibxo Mop<|>oJiorHHe- 
CKoe onncaHHe 6yTOHOB, a H3MeHeHHa b hx aHaTOMHHecxoM h yjibTpacrpyxTypHOM 
CTpoeHHH ocTaBajiHCb HeH3yneHHbiMH. K HacToameMy MOMeHTy HeT jjaHHbix, noxa3bi- 
Baiomnx, Ha xaxoM 3Tane Mop<|>oreHe3a reHeparaBHOH nonxn OTcyTCTBHe hh3xhx TeM- 
nepaiyp oxa3biBaeT noBpeacjjaiomee jjeHCTBHe. 

L(ejibio aaHHOH paGora aBJiaeTca cpaBHHTejibHoe H3yneHHe nocTMenoTHHecxoro 
pa3BHTH« xjieTOX TaneTyMa h MHxpocnop b nbuibHHxe y Corydalis bracteata , 3HMyio- 
mero b otxpmtom rpyHTe h nepeHeceHHoro Ha xojiojjHoe BpeMa rojja b opaHacepeio. 


MaTepnaji h MeTOjuixa 

MaTepnajiOM jjjia npoBejjeHHa jjaHHoro HCCJiejjoBaHHa nocjiyaouiH pacreHHa xox- 
jiaTXH npHUBeTHHXOBOH Corydalis bracteata (Steph.) Pers., npoH3pacTaiomHe Ha Tep- 
pHTopHH napxa BoTaHHHecxoro HHCTHTyTa hm. B. JI. KoMapoBa PAH (r. CaHXT-neTep- 
6ypr). OnxcauHH npoBOflHJiH b TeneHHe 2005—2007 rr. (12/X, 1/XI, 23/XI, 15/XII, 
17/1,17/11). B BHBape — MapTe noHBa npoMep3ajia, no3TOMy nepefl (jinxcaaneH xom 3eM- 
jih c xjiy6H«MH OTTaHBaji b TeneHHe 24 h npn TeisinepaType +2—5 °C. /^Jia cpaBHH- 
TejibHoro H3yneHHa pa3BHraa nbuibHHxa b pa3JiHHHbix TeMnepaTypHbix ycjiOBHax nacTb 
pacTeHHH b Hanajie ceHTa6pa 6buia nepeHeceHa b opaHacepeio, rjje pacTeHHa HaxojjH- 
jiHCb npn TeisinepaType +18 ± 2 °C. Onxcaunn MaTepnajia H3 opaHacepen npoBOjjHJiHCb 
b Te ace cpoxn, hto h H3 OTxpbiToro rpyrna. 

KycoHXH txbhh (|)HXCHpoBajiH b CMecH 2.5%-ro napacjiopMajibflerHfla (Serva, Tep- 
MaHHa) h 2%-ro myTapajibflerHAa (Serva, TepMaHHa) Ha 0.1 M <])oc<])aTHOM 6y<|>epe 
(pH 7.4). 3aTeisi npoMbiBajiH b 3tom ace 6y<|>epe b TeneHHe 1 h h noBTopHo (jinxcnpo- 
BajiH b 2%-m Os0 4 Ha tom ace 6y<|>epe b TeneHHe 12 h npn TeMnepaType +4 °C. noc- 
jie ocMHeBOH <])HxcauHH o6pa3itbi o6e3BoacHBajin b cepHH cnnpTOB, 3aTeM b a6cojnoT- 
hom aueTOHe h 3ajiHBajiH b CMecb 3noxcnAHbix cmoji apajijjHT M —3noH (Fluka, LLlBeH- 
uapna). Cpe3bi H3roTaBJiHBajiH Ha yjibTpaTOMe Ultracut E (Reichert). nojiyroHXHe 
cpe3bi oxpauiHBajiH b pacTBope 0.1%-ro TOJiyn^HHOBoro CHHero, npocMaTpHBajin Ha 
MHxpocxone Photomicroscope III (Carl Zeiss), <|>OTorpa<])HpoBajiH c noMombio nncjipo- 
boh xaMepbi QV-2300UX (Casio). YjibTpaTOHXHe cpe3bi oxpauiHBajiH 3.5%-m ypaHHJi- 
aueTaTOM Ha aueTaraoM 6y4>epe h ijHTpaTOM CBHHua, npocMaTpHBajin h <])OTorpa<])Hpo- 
BajiH Ha 3JiexTpoHHbix MHxpocxonax Tesla BS600 h Hitachi-H600. 
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Pe3yjibTaTbi Hccjie^OBaHHH 


y C. bracteata 3axjiaAKa (JmopajibHbix npHMopAHeB b noHKe nponcxoAHT bo bto- 
poii noJiOBHHe hk>jm. K OKTa6pio nojiHocTbK) ccjiopMHpoBaHa CTemca nbiJibHHKa, 3a- 
BepniHJica MHKpocnoporeHe3 h nponcxoAHT pacnaA TeTpaA ao cbo6oahmx MHxpo- 
cnop. 

B cepe^HHe okth6ph kjictkh TaneTyMa BaxyojiH3HpyioTCfl, hx KJieTOHHbie ctchkh 
pa3pymaK)Tca, hto no3BOJiaeT npoTonjiacTaM kjictok BHeApaTbca b nojiocTb nbiJibHHKa, 
OKpy^caa MHKpocnopbi. Mhtoxohaphh oKpymoH <|>opMbi, c xoporno pa3BHTOH cncTe- 
moh xpncT, jieiiKonjiacTbi npo,aojiroBaTOH <|>opMbi (Ta6ji. I, 7). rpaHyjwpHbiH 3 hao- 
njia3MaraHecKHH peraxyjiyM (r3P) bmcoko pa3BHT, HepeAKO <|>opMHpyeT KOHueHTpHne- 
CKHe o6pa30BaHHa, KOTopbie o6mhho pacnojiaraioTca okojio JieHKonjiacTOB (Ta6ji. I, 2). 
^HKTHOCOMbl MHOrOHHCJieHHbl (Ta6ji. I, 7). 

MHKpocnopbi HaxoAHTca Ha cTaAHH BaxyoJiH3aiuiH: hx ochobhoh o6i>eM 3aHH- 
MaeT ueHTpanbHaa Baxyojib (Ta6ji. I, 3). ilApo h JieHKonjiacTbi npoAOJiroBaToii 4>op- 
mw (Ta6ji. I, 4, 5). ^hkthocomm ceKpeTHpyiOT ny3bipbKH, KOTopbie 3aTeM bmab- 
JunoTca b nepHnjia3MaraHecKOM npocTpaHCTBe h BCTpaHBaiOTca b oGoJionxy 
(Ta6n. I, 5). 

y pacTeHHH H3 OTKpbiToro h 3aKpbiToro rpyrna b 3tot nepnoA He Ha6mo^aeTCH pa3- 
jihhhh b CTpoeHHH Kax KjieTOK TaneTyMa, Tax h MHxpocnop. B xjieTxax TaneTyMa npn- 
CyTCTByiOT MHTOXOHWpHH OKpyTJIOH <])OpMbI, C XOpOIUO pa3BHTbIMH KpHCTaMH (Ta6jl. I, 6 ). 
JieHKonjiacTbi oxpymoH h npoAOJiroBaToii <|>opMbi, b hhx BbiaBJunoTca AOBOJibHO xpyn- 
Hbie njiacTorjio6yjibi (Ta6ji. I, 6 ). Bmcoko pa3BHT T3P, 4>opMHpyiomHH KOHijeHTpH- 
necKHe o6pa30BaHHa (Ta6n. II, 7). 

MHKpocnopbi, xax h y pacTeHHH H3 OTKpbiToro rpyHTa, HaxoAflTca Ha CTa^HH Ba- 
xyoJiH3auHH (Ta6ji. II, 2). ^Apo npoAOJiroBaToii (jiopMbi. JieHKonjiacTbi oKpyrjibie. fl|HK- 
thocomm cexperapyiOT ny3bipbxn, KOTopbie BbiaBJiaiOTca b nepHnjia3MaraHecxoM npo- 
CTpaHCTBe (Ta6n. II, 3). 

K Hanajiy hoh6ph y pacTeHHH H3 otkpmtoto rpyrna b xjieTxax TaneTyMa npaKra- 
necxH He Ha6jnoAaeTca H3MeHeHHH no cpaBHeHHio c npeAMAymHM cpoxoM: jienxo- 
njiacTbi oKpyrjiOH h npoAOJiroBaToii (jiopMbi (Ta6ji. II, 4 ), xoporno pa3BHT T3P, bmjib- 
jwiomHHca okojio JieHKonjiacTOB (Ta6ji. II, 5). Taioxe noaBJunoTca JinnHAHbie xanjiH, 
He Ha6jnoAaeMbie paHee (Ta6ji. II, 4). 

B MHxpocnopax njia3MajieMMa He npnjieraeT njiorao x o6ojionxe MHKpocnopbi. 
^Apo KpynHoe, no cpaBHeHHio c npeAMAymHM cpoxoM npHHHMaeT 6ojiee BbiraHyTyio 
4>opMy, yBejiHHHBaeTca pa3Mep aApwmxa. ^hkthocomm cexperapyiOT MHoroHHCJieH- 
Hbie ny3bipbKH, KOTopbie TpaHcnoprapyiOTca b npocTpaHCTBO Me>KAy njia3MajieMMOH 
h o6ojiohkoh MHKpocnopbi (Ta6ji. II, 6 ). 

y pacTeHHH H3 opaH^cepen b 3tot nepnoA b KJieTxax TaneTyMa Ha6jnoAaiOTCfl He- 
xoTopbie otjihhhh no cpaBHeHHio c pacTeHHHMH H3 OTKpbiToro rpyrna: T3P He (J)OpMH- 
pyeT KOHueHTpHHecxHX o6pa30BaHHH, a npeACTaBjieH TOJibxo OTAeJibHbiMH AHCTepHa- 
mh (Ta6ji. II, 7), OTcyTCTByioT jinnHAHbie Kanjm. 

CTpoeHne MHxpocnop He oraHHaeTCJi ot TaxoBoro y pacTeHHH H3 OTKpbiToro rpyH¬ 
Ta: npo ao JDKaeTca CTaAHH BaKyojiH3auHH, njia3MajieMMa He npnjieraeT x oGojionxe, b 
nepnnjia3MaTHHecxoM npocTpaHCTBe HaGjnoAaioTca ny3bipbxn (Ta6ji. II, 8 ). 

K cepeAHHe hoh6ph y pacTeHHH H3 OTKpbiToro rpyrna CTpoeHne TaneTyMa h mhk- 
pocnop npaKTHHecKH He H3MeH5ieTCfl no cpaBHeHHio c npeAMAymHM cpoxoM. y pacTe¬ 
HHH H3 opaHHcepen, HanpoTHB, TaneTyM npeTepneji 3HaHHTejibHbie H3MeHeHHH: ero KJieT- 
kh AereHepnpyiOT h b hhx npncyTCTByiOT TOJibxo JieHKonjiacTbi (Ta6ji. Ill, 7, 3). Mh- 
TOXOHApHH, T3P H AHKTHOCOMbI He BbWBJIHIOTCfl. 
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MHKpocnopbi HMeiOT CTpoemie, cxo^Hoe c TaKOBbiM y pacTeHHH H3 orapbiroro rpyH- 
Ta, oflHaxo ceKpeuHH ny3bipbKOB b nepHnjia3MaraHecxoe npocTpaHCTBo He Ha6jno,qaeT- 
cfl (Ta6ji. Ill, 2). 

B #eica6pe y pacTeHHH H3 napxa cTpoeHHe TaneTyMa h MHKpocnop npaKranecKH 
He H3MeHfleTca no cpaBHeHHK) c npeflbiaymHM nepnoflOM. Y pacTeHHH H3 3aKpbiToro 
rpyHTa k 3TOMy BpeMeHH kjictkh TaneTyMa flerpa^HpoBajiH, BCTpenaiOTCfl TOJibKO ocTaT- 
kh ero UHTonjia3Mbi c jieHxomiacTaMH (Ta6ji. Ill, 4). 

B MHKpocnopax pa3pymaeTca UHTomia3Ma, coxpaHHeTca TOJibKO oGoJionxa 
(Ta6n. Ill, 5). ripn 3 tom MHKpocnopbi TepaioT Typrop, OKpyrjiyK) <|>opMy h OKHMaiOTca. 
IlbiJibHHKH 3 thx pacTeHHH 0Ka3biBaK)TCH noJiHOCTbK) pa3pymeHHbiMH. 

y pacTeHHH, 3HMyK>mHx b oTKpbiTOM rpyHTe, b flaJibHeiimeM npo,aoJi»caeTca Hop- 
ManbHoe pa3BHTHe nbiJibHHKa. B MapTe b KJieTxax TaneTyMa cTaHOBHTca BbipaaceHHbi- 
mh npH3HaKH aereHepauHH: opraHejuibi npaxranecKH He BbiaBJiaioTCH, a y^ce b Hanajie 
anpejiH (jjparMeHTbi UHTonjia3Mbi kjictok TaneTyMa nojiHocraio OTcyTCTByioT b nojioc™ 
nbiJibHHKa. MHKpocnopw k 3TOMy BpeMeHH npeTepneBaioT MHToranecKoe aejieHHe, 
4>opMHpyioTCH nbuibueBbie 3epHa, cocToamne H3 BereTaraBHOH h reHeparaBHOH xjie- 
tok. TeHeparaBHaH KJieTKa oneHb MajieHbxaa, ochobhoh o6i>eM b Hen 3aHHMaeT a,apo 
c KpynHbiM TOpbiuiKOM, Ha cpe3ax nbuibueBbix 3epeH OHa o6Hapy>KHBaeTCH c Tpy^OM. 
B BereTaraBHOH KJieTKe njia3ManeMMa njiorao npnjieraeT k oGojionxe, BaxyojiH ot- 
cyTCTByiOT (Ta6ji. Ill, 6 ). BbWBJunoTca MHoroHHCJieHHbie aMHJiomiacTbi, ochobhoh 
o6i>eM KOTopbix 3aHHMaioT cjio^CHbie KpaxManbHbie 3epHa. Tax^ce b UHTonjia3Me Bere- 
TaTHBHOH KJieTKH BCTpeHaiOTCfl 6eJIKOBbie BKJIIOHeHHfl (Ta6jl. Ill, 6 ). 


Odcyymenue 

Ilocjie npoxoacAeHHH Meno3a b nbuibHHKe HaHHHaeTca nocTeneHHaa fle3HHTerpa- 
Uhh KJieTOK, xapaKTepHaa npn opraHH3auHH KJieTOHHoro TaneTyMa b aMeSoH^HbiH (Ka- 
MenHHa, 1981): ero kjictkh TepaiOT npaBHJibHyio <|>opMy, BHeapaiOTCfl b nojiocTb nbiJib¬ 
HHKa h oxpy^caiOT MHKpocnopbi. B KJieTxax TaneTyMa ijHTonjia3Ma 6oraTa pn6ocoMaMH, 
BCTpenaiOTca mhtoxohwphh h jieHKonjiacTbi c njiacTorjio6yjiaMH, bmcoko pa3BHT T3P, 
4)opMHpyiomHH KOHueHTpHHecKHe o6pa30BaHHH (Hepe^KO UHCTepHbi T3P oxpy^caioT 
ILJiaCTHflbl), aKTHBHbl flHKTHOCOMbl. K MOMeHTy (J)OpMHpOBaHHfl nblJIbljeBOrO 3epHa 
ocTaTKH KJieTOK TaneTyMa nojiHOCTbio flereHepnpyiOT. 

OopMHpoBaHHe nbuibueBoro 3epHa npoTexaeT b TeneHHe Bcero oceHHe-3HMHero 
nepnofla. nocTMeHoranecKHe MHKpocnopbi aojiro Haxo,itfiTCfl Ha CTa^HH BaxyojiH3a- 

UHH (OKTflGpb-MapT), H HX MHTOTHHeCKOe fleJieHHe npOHCXOAHT TOJibKO B KOHLje Map- 

Ta. Ilocjie o6pa30BaHHH My>Kcxoro raMeTo<|>HTa b BereTaraBHOH KJieTxe nbuibueBoro 
3epHa npncyTCTByioT MHoroHHCJieHHbie aMHJionjiacTbi h 6ejiKOBbie BKjnoneHHH. 

PacTeHHH, jiHineHHbie bo3achctbhh hh3khx 3hmhhx TeMnepaTyp, He npoxo^T noji- 
Horo pa3BHTHH MHKpocnop, h y>Ke b KOHue Hon6pH nbiJibHHKH 3 thx pacTeHHH a6opra- 
pyiOTCH. 

Hainn pe3yjibTaTbi cBHAeTejibCTByioT o tom, hto pa3JiHHHH b CTpoeHHH nbiJibHHKa 
y pacTeHHH H3 OTxpbiToro h 3aKpbiToro rpyHTa oTMenaiOTca b Hanajie HOfl6pa. riep- 
Bbie OTKjioHeHHH b pa3BHTHH HaGjnoflaioTCfl b CTpoeHHH KJieTOK TaneTyMa. Tax, no cpaB- 
HeHHio c pacTeHHHMH H3 ecTecTBeHHbix ycjioBHH b TaneTyMe pacTeHHH H3 opaHHcepen 
npaxTHHecxH He pa3BHBaeTcn 3P, He BbraBjunoTca jmnHflHbie xanjiH. B flajibHeimieM pa3- 
JIHHHfl npOHBJIHIOTCH H B CTpoeHHH MHKpocnop! B KOHIje HOfl6pH B HHX He HaGjIIOflaeTCH 
cexpeuHH ny3bipbxoB b nepmuiasMaranecKoe npocTpaHCTBo. IIocTeneHHo 3 th pa3JiHHHH 
CTaHOBHTCH 6ojiee BbipanceHHbiMH: x xoHuy HonGpn TaneTyM y pacTeHHH H3 opaHncepen 
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npaKTHHecKH flereHepnpyeT, a 3aTeM pa3pymaeTca UHTonjia3Ma Bcex kjictohhmx cjiocb 
cTeHKH nbiJibHHKa. IlapajiJiejibHO c 3thm npeTepneBaiOT KOJiJianc MHKpocnopbi. K fleKa6- 
pK) nbuibHHKH pacTeHHH H3 3aKpbiToro rpyHTa OKa3biBaiOTCH nojiHocTbK) pa3pynieHHbiMH. 

CjieayeT oTMeraTb, hto nepBbie otkjiohchhh ot HopManbHoro pa3BHTH5i b nbuibHH- 
xax pacTeHHH H3 opaH^cepen HaGjnoaaioTCfl b CTpoeHHH kjictok TaneTyMa. BpeMH bm- 
CBo6o^c,aeHHH nHTaTejibHbix BemecTB H3 TaneTyMa cTporo CHHxpoHH3npoBaHo c pa3BH- 
TneM MHKpocnop, h HapymeHHe 3thx npoueccoB mojkct Bbi3biBaTb MyjKCKyio UHTonjia3- 
MaraHecKyK) CTepnjibHOCTb (Izhar, Frankel, 1971; Overman, Warmke, 1972; Homer, 
Rogers, 1974; Lee et al., 1979; Young et al., 1979; Bino, 1985a, b; Grant et al., 1986; Liu 
et al., 1987; Sawhney, Bhadula, 1988). L(HTOJiorHHecKoe H3yneHHe pa3BHTH« nbiJibHHKOB 
y MyaccKHX CTepnjibHbix MyTaHTOB noKa3ano, hto Bee ohh xapaKTepH30Bajmcb Hapyrne- 
hhamh b CTpoeHHH TaneTyMa no cpaBHeHHio c HopManbHbiMH pacTeHHHMH. Rim pa3Hbix 
bhjjob pacTeHHH OTMenajiHCb cjieayiomHe abjichha: yBejiHneHHe pa3MepoB kjictok Tane¬ 
TyMa h hx BaKyojiH3aium, BCJie^cTBHe Hero HeaocTaTOHHO MecTa rjix pa3BHTim MHKpo¬ 
cnop; cjihuikom MejiKHe KJieTKH TaneTyMa, He cnoco6Hbie ocymecTBJMTb TpaHcnopT h 
ceKpeumo nHTaTejibHbix BemecTB b nojiocTb nbiJibHHKa; npoKfleBpeMeHHaa aereHepa- 
Oh* KJieTOK TaneTyMa hjih >Ke, HanporaB, ee nojiHoe OTcyTCTBHe. ripn 3tom bo Bcex cjiy- 
na hx Ha6jno,aaJiocb HapymeHHe cHHTe3a h npoBe^eHna nHTaTejibHbix BemecTB h 4>ep- 
MeHTOB b nojiocTb nbiJibHHKa, BCJieacTBHe nero MHKpocnopbi npeTepneBajiH KOJiJianc. 

HaMH noKa3aHO, hto b TaneTyMe pacTeHHH, jimneHHbix B03fleHCTBHfl hh3khmh tcm- 
nepaTypaMH, HapymaeTca ceKpeuna nHTaTejibHbix BemecTB, Heo6xoflHMbix .zyia pa3BH- 
THfl MHKpocnop, KOTOpbie B 3TOT nepHOfl HaXOJJflTCfl Ha CTa^HH n03flHeH BaKyOJIH3aUHH. 
Bo BpeMH BaKyoJiH3auHH H^eT peopraHH3auH« Bcero MeTa6ojiH3Ma nbiJibHHKa h H3Me- 
HflCTCfl ero <|)H3HOJIOrHfl, HTO flBJIfleTCfl nOBOpOTHbIM MOMeHTOM B pa3BHTHH My^CCKOTO 
raMeTO(|)HTa (Pe3HHKOBa, 1984; Clement et al., 1994; Clement, Audran, 1995; Clement 
et al., 1998; Pacini et al., 2006). Y mneHHUbi Ha cTa^HH BaKyojiH3npoBaHHOH MHKpocno¬ 
pbi HfleT nepeKJiiOHeHHe raMeTO(|)HTHOH nporpaMMbi pa3BHTM Ha cnopocjiHTHyio (Ba¬ 
tygina, Vasilyeva, 2003). Bepoarao, CTa^Hfl BaKyoJiH 3 au,HH hbjihctch Taicace h Han6o- 
jiee y«3BHMOH (kphthhcckoh) b pa3BHTHH nbuibubi, h HenpaBHJibHaa pa6oTa kjictok Ta¬ 
neTyMa B 3TO BpeMH M05KCT npHBeCTH K pa3pyineHHK) MHKpocnop. C flpyrOH CTOpOHbl, 
OTKJioHeHHH b CTpoeHHH TaneTyMa MoryT 6biTb TOJibKo kocbchhoh npHHHHOH Hapyrne- 
hhh MHKpocnoporeHe3a. He hckjik>hcho, hto ocTaHOBKa pa3BHTHH caMHx MHKpocnop, 
b cbok) onepe^b, Mo^ceT BJiHHTb Ha TKaHH nbiJibHHKa, b tom HHCJie h Ha KJieTKH TaneTyMa, 
a nocjie pa3pynieHM MHKpocnop h apyrne cTpyKTypbi, o6ecnenHBaiomHe hx no;mep- 
^caHHe, nepecTaiOT (jiyHKijHOHHpoBaTb (Grant et al., 1986). 

BeceHHHe 3<j)eMepoH,abi 66jibinyio nacTb ro^a npe^CTaBJieHbi TOJibKo noA3eMHbiM 
opraHOM, a pa3BHrae noHKH o6ecneHHBaeTca 3a cneT nHTaTejibHbix BemecTB, nocTynaio- 
mnx H3 Hero. TaKHM o6pa30M, HapymeHHH b pa3BHTHH nbiJibHHKa y pacTeHHH H3 opaH- 
>Kepen MoryT 6biTb cjie^cTBHeM h 3 mchchhh (jiyHKUHOHHpoBaHHfl KJiy6H«. flaHHbie cpaB- 
HHTejibHoro H3yneHHfl jjHHaMHKH yjibTpacTpyKTypbi kjictok <])JI03mhoh napeHXHMbi 
KJiy6H« y pacTeHHH xoxjiaTKH, 3HMyiomHX npn pa3Hbix TeMnepaTypHbix ycjioBHax, cbh- 
AeTejibCTByioT o tom, hto y pacTeHHH H3 opaH^cepen 6mjih otkjiohchhh b ee pa3BH- 
thh (XoflopoBa h jjp., 2007). 3th H3MeHeHim Kacajincb, b hbcthocth, CTpoeHHH Jien- 
KonjiacTOB h AHHaMHKH HaKomieHHfl KpaxMajia, a TaK^ce pa3BHTHH 3P. riepeHHCJieHHbie 
npH3HaKH MoryT 6bITb CBfl3aHbI He TOJIbKO C H3MeHeHHeM XOJIOflOyCTOHHHBOCTH KJiy6Hfl, 
ho h c nepecTpoHKOH o6MeHa BemecTB pacTeHHH, b pe3yjibTaTe Hero, Bepoarao, Hapy- 
uiaeTca h CHa6>KeHHe noHKH 3anacHbiMH nHTaTejibHbiMH BemecTBaMH, hto npHBOflHT k 
ee HeKpo3y (Gorin, Heidema, 1985; Lambrechts et al., 1994). He hckjhohcho, hto Tane- 
TyM h MHKpocnopbi, ABJunomnecfl HaH6oJiee nyBCTBHTejibHbiMH CTpyKTypaMH pa3BH- 
Baiomeroca nbiJibHHKa, nepBbiMH pearnpyiOT Ha H3MeHeHHe ycjioBHH. 
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TaKHM o6pa30M, OTcyTCTBHe xojioaa b oceHHe-3HMHee BpeMfl Bbi3biBaeT HapymeHHa 
B pa3BHTHH nbIJIbHHKOB XOXJiaTKH H npHBOflHT K aSopTaiJHH 6yTOHOB, HTO HCKJIIOHaeT 
nocjieayiomee UBeTeHHe pacTeHHH. IlepBbie npH3HaKn otkjiohchkh ot HopManbHoro pa3- 
bhtha b nbiJibHHKax pacTeHHH, 3HMyK>mHx b opaH^cepee, Ha yjibTpacTpyKTypHOM ypoB- 
He npoflBJiflK>Tca b CTpoeHHH KJieTOK TaneTyMa. 
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SUMMARY 

We have done a comparative study of post-meiotic anther development focusing on tapetum cells 
and developing microspores structure in early spring plant Corydalis bracteata wintering out- and 
indoors. We have shown that in plants growing outdoors, pollen grains formation provided by tape¬ 
tum secretion lasts during all fall-winter period. In contrast with that, in plants growing indoors, diver¬ 
gences in tapetum development are observed as early as in the beginning of November: endoplasmic re¬ 
ticulum and lipids are almost absent as compared with control plants. Later on, the differences become 
more distinct and the tapetum cells degenerate quickly. In parallel to that, microspores’ protoplasts are 
disrupted. As a result, the anthers of plants growing indoors are collapsed by December. The obtained 
data are discussed with a regard to deviation in anther development of early spring plants prevented 
from low winter temperatures. 
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flaHa yjibTpacTpyKTypHaji xapaKTepncTHica Bcex THnoB kjictok MexaHopeuenTopHoro (TpmrepHoro) 
BOJiocKa JiOByuiKH y njiOToaflHoro pacTeHHH BeHepHHa MyxonoBKa {Dionaea muscipula) no h nocne Me- 
XaHHHeCKOH CTHMyJIflUHH. TpHITepHblH BOJIOCOK COCTOHT H3 HeTbipeX OTfleJIOB, pacnOJIOHCeHHbIX OflHH Hafl 
apyrHM: ocHOBaHHH, cjioh nyBCTBHTejibHbix kjictok, yrojimeHHH, o6pa30BaHHoro 3 apycaMH TaK Ha3biBae- 
Mbix «aHTHKJIHHaJIbHbIX» KJICTOK, H BepXyUIKH. CTHMyjIHUHJI He OKa3bIBaeT 3aMeTHOTO BJIHHHHH Ha CTpOe- 
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HHC KJieTOK OCHOBaHHH, 3a HCKJIIOHeHHeM CHHHCeHHfl B HHX 3JieKTpOHHOH nJIOTHOCTH UHT030JIH; He nofl- 
BepraioTca n3MeHeHHHM kjictkh BepxyuiKH. B aHTHKJiHHajibHbix KJieTKax 1 — 2 apyca, GjmxcaHiiiHX k nyB- 
cTBHTejibHWM, OTMenaeTCH (JjparMeHTauHJi BaKyojieft, npocBeTJieHHe MaTpHKca mhtoxohjiphh h CTpoMbi 
njiacTHfl, pa36yxaHHe KpwcT h THJiaKOHjioB, noHBJieHHe JioMacoM. HanGoJiee BbipaxceHbi H3MeHeHHH yjibTpa- 
CTpyKTypbl B HyBCTBHTejibHbix KJieTKax, HTO Bbipa)KaeTCJI B nOHBJieHHH MHOrOHHCJieHHbIX JIOMaCOM, yBe- 
jiHHeHHH HHCJia mcjikhx BaKyojiew c rpaHyjiapHO-xjionbeBHjiHbiM coaepacHMbiM, crjiaxcHBaHHH jionacTHOH 
(JjopMbi aapa, peopraHH3auHH 3Hjionjia3MaTHHecKoro peTHKyjiyMa, npocBeTJieHHH mhtoxohjiphh h jichko- 
njiacTOB. IlpejinojiaraeTCJi, hto HeoSxojiHMbiM ycjiOBHeM HyBCTBHTejibHocTH TpnrrepHbix bojiockob hbjihct- 
CH BbICOKHH OCMOTHHeCKHH IlOTeHlIHaJI UHTOIUia3MbI nOBepXHOCTHbIX KJieTOK OCHOBaHHJI H HyBCTBHTeJIb- 
hoto cjioh. HajiHHHe jionacTeft h rJiy6oKHx HHBarHHaiiHH b ajipax kjictok TpHrrepHoro BOJiocKa MoxceT 6biTb 
MapKepoM BbicoKoro ocmothhcckoto noTeHunajia uHToiuia3Mbi. CrnSaHHe TpHrrepHoro BOJiocKa conpo- 
BOKflaeTca nepepacnpeaejieHHeM BOflHbix pacTBopoB Meacjiy HyBCTBHTejibHbiMH h Bbirne- h HHxcejieacamH- 
mh KJieTKaMH. TpaHcnopT Bojibi H3 HyBCTBHTejibHbix KJieTOK k BepxyuiKe BOJiocKa peryjiHpyeTca aHTHKJiH- 
HajibHbiMH KJieTKaMH 3-ro apyca. 

KjnoneBbie cJiOBa: Dionaea muscipula , iuiOToajiHbie pacTeHHH, jiBHXceHHe JiHCTbeB, MexaHopeuen- 
uhh, TpnrrepHbie bojiockh, yjibTpacTpyicrypa. 


rioABH^CHOCTb pacTeHHH c ^aBHHx BpeMeH npHBjieKana k ce6e BHHMaHne nccjieflOBa- 
Tejieii. OflHa h 3 nepBbix H3BecTHbix pa6oT nocBameHa Dionaea muscipula , Ha npHMe- 
pe KOTopoii 6buio onncaHO hbjichhc nji0T0*mH0CTH b pacTHTejibHOM MHpe (Ellis, 1773, 
UHT. no: Lloyd, 1942). J. Ellis, cocTaBHBiiiHH no,apo6Hoe onncaHHe BeHepHHOH Myxo- 
JIOBKH, epaBHHJI ee C KpbICHHbIM KanKaHOM H ManiHHOH flJIH nOHMKH nHIUH. JIOBym- 
xa D. muscipula npeflCTaBJiaeT co6oh jiHCTOByio nnacTHHKy, cocToamyio H3 flByx noJiy- 
xpyrjibix flOJien, coeflHHeHHbix aeHTpajibHOH >khjikoh. Ha a^aKCHajibHOH noBepxHocTH 
Ka^cAOH flOJiH HaxoOTTca no 3 HyBCTBHTejibHbix, hjih TpHrrepHbix, BOJiocKa. HacexoMoe, 
nonaflaa Ha jihct, 3a,aeBaeT o^hh hjih HecKOJibKO bojiockob, Kpaa flOJieii JiHCTa CTpeMH- 
TejibHO c6jiH»caioTCH, h jioByniKa 3axjionbiBaeTca. 

no MHeHHio mhothx HccjieflOBaTejieH (cm. ccmjikh: Lloyd, 1942), CTpoeHHe Tpnr- 
repHbix bojiockob Dionaea HaHJiynniHM o6pa30M npncnoco6jieHO ajih B3aHMO^eHCT- 
BHH C MeJIKHMH HJieHHCTOHOTHMH. BOJIOCOK COCTOHT H3 UHJIHH^pHHeCKOTO OCHOBaHHH, 
flJIHHHOH KOHHHeCKOH BepXHeH HaCTH H nOflBH)KHOH 30HbI MOKfly HHMH. Korfla >KH- 
Boraoe npHKacaeTca k BepxHen nacra BOJiocKa, tot, KaK b cycTaBe, crnSaeTca b noa- 
bh>khoh 30He. CTpoeHHe TpnrrepHbix bojiockob no,zjpo6Ho H3yneHO Ha ypoBHe cbcto- 
boh MHKpocKonHH (Goebel, 1891; Haberlandt, 1906). 3to flOBOJibHO KpynHbie mhoto- 
KJieTOHHbie CTpyKTypbi c iuhphhoh y ocHOBamw 0.2 mm h ajihhoh 2.5 mm (Benolken, 
Jacobson, 1970; Buchen et al., 1983). OcHOBaHHe TpHrrepHoro BOJiocKa BKjnonaeT 
4 — 5 apycoB H30^naMeTpHHecKHx kjictok, Ha hcm HaxoflHTcn 1 apyc cnjibHO bmth- 
Hyrax B^ojib och BOJiocKa HyBCTBHTejibHbix KJieTOK, Bbirne pacnoJiaraioTca 3—4 apy- 
ca njiocKHx, TaK Ha3biBaeMbix «aHTHKJiHHajibHbix» kjictok (Williams, Mozingo, 1971). 
flajiee cjie^yeT BepxyniKa, cocToamaa H3 MHoacecTBa ajihhhmx kjictok. B nonepen- 
HOM CeneHHH OCHOBaHHe, apycbl HyBCTBHTejibHbix H aHTHKJIHHaJIbHbIX KJieTOK COCTOHT 
H3 3—4 KOHueHTpHHecKHx cjiocb kjictok; b BepxyniKe kjictkh pacnoJioaceHbi 6ecno- 
paflOHHO, hx KOJiHnecTBO nocTeneHHo yMeHbinaeTCH no Mepe npn6jiH>KeHHH k BepniHHe 
BOJIOCKa. 

PacnojiOHceHHe HyBCTBHTejibHbix kjictok b noflBHHCHOH nacTH BOJiocKa onpeaejiaeT 
MexaHH3M hx 4>yHKLuioHHpoBaHHfl: npn crn6aHHH BOJiocKa ohh .qe^opMHpyiOTCH, BCJiea- 
CTBHe Hero Ha hx MeM6paHax pa3BHBaeTca 3JieKTpHHecKHH cnraan, KOTopbiil nepeaaeTca 
k KJieTKaM jihctoboh njiacTHHKH h 3anycxaeT 6biCTpoe BCTpeHHoe ABHHceHHe AOJieii jio- 
ByuiKH (Stuhlman, Darden, 1950; Sibaoka, 1980). TaKHM o6pa30M, hmchho nyBCTBH- 
TejibHbie KJieTKH HrpaioT rjiaBHyio pojib b BoenpHHTHH MexaHHnecKoro pa3,apaHceHHH 
b TpnrrepHOM bojiockc. 

YjibTpacTpyKTypa HyBCTBHTejibHbix kjictok 6buia H3yneHa HecKOJibKHMH HCCJie^oBa- 
TejiHMH (Williams, Mozingo, 1971; Buchen et al., 1983; Buchen, Schroder, 1986, h jap.). 
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Oco6oe BHHMaHHe aBTopoB npHBJieKJiH cneLunjiHHecxHe xoMmiexcbi, xoTopbie coctoht 
H3 KpynHbIX BaKyOJieH C 3JieXTpOHHO-nJIOTHbIM COflep>XHMbIM H UHCTepH 3H,aonJia3MaTH- 
necxoro peTHKyjiyMa, oxpy>xaiomHX BaicyoJiH xoHiteHipHHecxHMH cjioamh (Williams, 
Mozingo, 1971; Buchen et al., 1983). J\o chx nop ocTaBanocb HeacHbiM, Kaicne H 3 MeHe- 
hhh npeTepneBaioT 3th CTpyxTypbi nocjie MexaHHnecxoro pa3,apa>xeHHfl. no,ao6Hbie 
KOMnjieKCbi 6biJin HaHfleHbi b CTaTOUHTax xopHen HexoTopbix pacreHHH (Juniper, 
French, 1972; Juniper et al., 1977) h KJieTKax menxH mynajibija pocaHXH (Williams, 
1976), T.e. b MexaHopeuenTopHbix KJieTKax. 

3jieKTpoHHO-miOTHbie BXjnoneHHfl b BaxyoJMX uyBCTBHTejibHbix KJieTOK co,aep»caT 
BemecTBa xax 6 cjixoboh, Tax h (jieHOJibHOH npnpoflbi (Volkmann, Sievers, 1979). H3Be- 
ctho, hto 4>eHOJibHbie coe,aHHeHHH y^ep^cHBaiOT Ca 2+ b Baxyonax pacraTejibHbix xjie- 
tox (3anpoMeTOB, 1992). 3tot 4>axT Hpe3BbinaHHO Ba>xeH, nocxojibxy hmchho c H3Me- 
HeHneM xoHueHTpauHH Ca 2+ b unTonjia3Me CBjnaHbi 3JiexTpHHecxne abjichha npn 
4>yHxuHOHHpoBaHHH TpnrrepHoro BOJiocxa BeHepHHOH MyxoJiOBxn. Abtopm, H3yHaBume 
yjibTpacTpyxTypy TpnrrepHoro BOJiocxa, cxo^tch bo mhchhh, hto Baxyojib-peraxyjrap- 
Hbie xoMnjiexcbi ynacTByioT b peryjiaitHH xoHLjeHTpauHH Ca 2+ b UHTonjia3Me nyBCTBH- 
TejibHbix xjieTox (Williams, Mozingo, 1971; Buchen et al., 1983; Juniper et al., 1989). 

HecMOTpa Ha to hto x HacToameisiy BpeisieHH aaHHbie 06 yjibTpacTpyxType nyBCTBH- 
TejibHbix xjieTox h 3JiexTpo<|>H3HOJiorHHecxHX acnexTax MexaHopeuenuHH HMeioTca b 
jiHTeparype, ocTaeTca HeH3BecTHbiM, xaxne hmchho CTpyxTypHbie H3MeHeHHa nponcxo- 
OTT b 3thx h apyrax xjieTxax TpnrrepHoro BOJiocxa b npouecce ero 4>yHXUHOHHpoBaHHH. 
B CBA3H C 3THM UeJIbK) flaHHOH paGOTbl JIBJUieTCfl BblflBJieHHe pOJIH OT^eJIbHblX THnOB 
XJieTOX H HX XOMnOHeHTOB B (J)yHXUHOHHpOBaHHH TpHrrepHOrO BOJiocxa Ha OCHOBaHHH 
AHHaMHXH hx yjibTpacTpyxTypbi no h nocjie craMyjnmHH. 


MaTepnaji h MeTOAHica 

PacTeHHa Dionaea muscipula Ellis (Droseraceae) xyjibTHBHpoBajiH b noMemeHHH 
npn TeMnepaType 22 ±2 °C, coneTaa ecTecTBeHHoe h HcxyccTBeHHoe ocBemeHHe. JX jih- 
Ha CBeTOBoro aha b TeneHHe Bcero ro,aa cocTaBjnuia 12 h. Emjih Hcnojib30BaHbi 3pejibie, 
hh pa3y He 3axjionHyBinHeca jioBymxH. JIoBymxH (jinxcnpoBajiH jictom (Mail, aBrycT) h 
3HMOH (,aexa6pb, JIHBapb). JleTOM 6bIJIH B3flTbI CTHMyJIHpOBaHHbie H HeCTHMyJIHpOBaH- 
Hbie (xoHTpojib) TpHrrepHbie bojiocxh. TpHrrepHbie bojiocxh cTHMyjiHponajni, npnxa- 
caacb x hx BepxymxaM cTexjuiHHbiM xannjuiapoM. YnacTXH jihctoboh njiacTHHXH c bo- 
jiocxaMH Bbipe3ajiH h (jinxcnpoBajiH cpa3y nocjie 3axjionbiBaHH« JioBymxH. nocxojibxy 
jieTOM jiOBymxa BeHepHHoM MyxoJiOBxn oneHb nyBCTBHTejibHa h 3axjionbiBaeTca npn no- 
paHeHHH, fljia nojiyneHini HecraMyjiHpoBaHHbix bojiocxob JioBymxH aHecTe3HpoBajiH, 
Bbi^ep^CHBaa hx b napax 3THJiOBoro 3<|>Hpa b TeneHHe 40 mhh. 3hmoh JioBymxH He 3axjio- 
nbiBajiHCb aajxe npn .zyiHTejibHOH cTHMyjumHH TpnrrepHbix bojiocxob; oflHaxo .zjjui <])hx- 
CaitHH BOJIOCXH He CTHMyJIHpOBaJIH. 

fljin 3JiexTpOHHOH MHxpocxonHH MaTepnaji 6 mji 3a<])HxcHpoBaH CMecbio pacTBopoB 
2.5%-ro rjiyTapoBoro ajibflerHfla h 2%-ro napacjiopMajibflenma Ha 0.1 M <])oc<])aT- 
hom 6 y<|>epe pH 7.2 npn xoMHaraon TeMnepaType hjih npn 4 °C, 3 aTeM aocjiHxcHpo- 
BaH 2 %-m pacTBopoM neTbipexoxHCH ocmha, o6e3Bo>xeH b cepnn cnnpTOB h b aueTOHe 
H 3aJlHT B CMeCb 3nOXCHflHbIX CMOJI H3 apaJIflHTa H 3nOHa. 

yjibTpaTOHXHe cpe 3 bi nojiynajin Ha yjibTpaMHxpoTOMe Ultracut (Reihert, Abctphh), 
xoHTpacrapoBajiH ypaHHJiaueTaTOM 5—10 mhh h umpaTOM cBHHLja 3— 5 mhh, npo- 
CMaTpHBann h <])OTorpa<])HpoBajiH b TpaHCMHccHOHHOM 3JiexTpoHHOM MHxpocxone Hi¬ 
tachi-600 (Hitachi, JlnoHHa). 
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Pe3yjibTaTbi 


KnemKu ocHoeanuH TpmrepHoro BOJiocKa pa3JiHHaioTCfl no <|>opMe h CTpoeHHio 
(Ta6ji. I, A, E). KneTKH noBepxHocTHoro cnoa hmciot nonra H30AHaMeTpHHecKyio <|>op- 
My. Hx Hapy^CHaa cTeHKa TOJicTaa, nacranHo KyraHH3HpoBaHa, noKpbiTa oahopoahoh 
nepBHHHon KyTHKyjion. KneTOHHbie o6ojiohkh o6pa3yiOT npoTy6epaHUbi (Ta6ji. I, B). 
KoHTyp njia3ManeMMbi bojihhctmh, nepnnjia3MaTHHecKoe npocTpaHCTBO HepaBHOMep- 
hoh umpHHbi. B noBepxHocTHbix KJieTKax HMewTca BaKyojin AByx ranoB: 1) coaep- 
^camne 3JieKTpoHHO-njioTHbie bkihohchha HeonpeAejieHHon (jiopMbi h xjionbeBHAHbie 
h 2) paBHOMepHO 3anojiHeHHbie MejiK03epHHCTbiM coAep>KHMbiM cpe^Hen 3JieiapoH- 
hoh njioTHocra (Ta6ji. I, E). ilapo cjia6ojionacTHoe (Ta6ji. I, E). rnajionjia3Ma rnioTHaa. 
3H,aonjia3MaTHHecKHH peTHKyjiyM rpaHyjuipHbiH, tuicTepHOHAHbiH. B UHTonjia3Me co- 
flep)KaTCfl o^HHOHHbie jinnH^Hbie xanjin. CTpoMa miacra# rpaHyjiapHaa, cpe^Hen njioT- 
hocth, THJiaKOHflbi o^HHOHHbie hjih co6paHbi b rpaHbi no 2—3. B CTpoMe co,qep»caTca 
KpynHbie KpaxManbHbie 3epHa h e^HHHHHbie njiacTorjio6yjibi (Ta6ji. I, B). Mhtoxohaphh 
y^jiHHeHHbie, c y3KHMH KpncTaMH yMepeHHon ajihhm. 

OceBbie KJieTKH ocHOBamm Gojibinen nacTbio BbiTaHyTbi npoaojibHO (Ta6ji. I, E). Ba- 
Kyojin b hhx npo3paHHbie, unTonjia3Ma CBeTJiaa, Rjspo OKpyrjioe. OpraHejuibi oceBbix h 
noBepxHocTHbix KneTOK cxoahm, o^HaKo njiacraflbi b oceBbix KJieTKax Mejibne. B ijhto- 
njia3Me HMeiOTca KpynHbie JiHnHAHbie Kanjin. 

ICieTKH ocHOBaHna, KaK h Bee apyrne kjictkh TpnrrepHoro BOJiocKa, cocahhchm 
njia3MO,aecMaMH Apyr c ApyroM, a TaK^ce c KJieTKaMH jihctoboh njiacTHHKH. 

riocjie CTHMyjiauHH He o6Hapy>KeHo 3HanHTejibHbix h3mchchhh b yjibTpa- 
CTpyKType kjictok ocHOBaHna. B noBepxHocTHbix KJieTKax Jionacraaa (jiopMa flApa CTa- 
hobhtca MeHee Bbipa>KeHHOH. Pa3Mepbi KpaxManbHbix 3epeH b njiacra^ax He3HanHTejib- 
ho yMeHbinaiOTCfl. rHajionjia3Ma bmtjitoht 6ojiee cbctjioh, neM b KJieTKax HecraMyjiH- 
poBaHHoro BOJiocKa. 

3hmoh b noBepxHocTHbix KJieTKax ocHOBaHHa HMeeTca eAHHCTBeHHaa Baxyojib, 
paBHOMepHO 3anojiHeHHaa xjionbeBHAHbiM coAep>KHMbiM cpeAHefi 3JieKTpoHHon njioT- 
hocth. rnajionjia3Ma rpaHyjiapHaa. IIjiacTHAbi (Ta6ji. I, r) coAep>KaT 6ojiee CBeTJibie h 
KpynHbie njiacTorjio6yjibi, neM jictom, nojiocra THJiaKOHAOB nacTO pacuiHpeHbi, oah- 
HOHHbie rajiaKOH^w h AHCTepHbi nepH<|)epHHecKoro njiacraAHoro peTHKyjiyMa hmciot 
neTKOBHOTbie pacniHpeHHfl. YjibTpacTpyKTypa oceBbix kjictkok ocHOBaHim BOJiocKa 3H- 
moh h jieTOM He pa3JiHHaeTca. 

KjiemKu Hyecmeumejibuoao cjior CHJibHO BbiTaHyTbi BAOJib och TpHrrepHoro bojio- 
cxa (Ta6ji. I, A). Hapy^CHaa CTeHKa noBepxHocTHbix kjictok b BepxHeii h hh^chch nacra 
o6pa3yeT MaccHBHbie BbipocTbi. OHa noKpbiTa tojictoh KyraKyjioH, npomnaHHOH acha- 
pHTaMH. Ha BepxHeM h hh^chcm nojnoce nyBCTBHTejibHbix kjictok b ctchkc HMeioTca 
mapoo6pa3Hbie OTJio^ceHna KyTHHa. B 6a3ajibHOH h anHKajibHOH nacTax noBepxHOCT- 
Hbix KJieTOK BCTpenaioTca eAHHHHHbie HeGojibnme npoTy6epaHUbi o6ojiohkh. TaHreH- 
TaJIbHbie CTeHKH KJieTOK HyBCTBHTeJIbHOTO CJIOfl TOJICTbie, KyTHHH3HpOBaHHbie. rijia3Ma- 
jieMMa HMeeT bojihhctmh KOHTyp. 

YjibTpacTpyKTypa noBepxHocTHbix h oceBbix kjictok nyBCTBHTejibHoro cjioa cxoAHa. 

BaKyoJiH pacnoJio^ceHbi nojrapHo: He6ojibuiHe (6e3 bhahmoto coAep>KHMoro) Haxo- 
AflTca b aeHTpajibHOH nacra kjictkh (Ta6ji. II, A), a KpynHbie (c aMop<|>HbiMH 3JieKTpoH- 
HO-njioTHbiMH BKJiiOHeHHaMH (Ta6ji. II, B, r)) npHyponeHbi k nojnocaM kjictok. 

ilApo 3aHHMaeT ueHTpajibHoe nojio^ceHHe. B noBepxHocTHbix KJieTKax oho HMeeT 
cjio>KHyK> jionacTHyio <|>opMy (Ta6ji. II, A), b oceBbix KJieTKax <|>opMa flApa 6ojiee npa- 
BHJibHaa (KpynHbie Jionacra h HHBarHHauHH He o6Hapy>KHBaiOTCfl). U[HTOiijia3Ma c opra- 
HejuiaMH pacnoJiaraeTca GoJibineii nacTbio no nojnocaM kjictok h BOKpyr wpa. 
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3Hflonjia3MaraHecKHH peTHKynyM npeflcraBJieH npeHMymecTBeHHo TpySonxaMH 
h uHCTepHaMH, HecymHMH He6oJibinoe kojihhcctbo phGocom. IjHCTepHbi jie>xaT napaji- 
jiejibHO apyr apyry, orn6aioT KpynHbie BaKyojiH Ha nojuocax kjictok jih6o BbiraHyTbi 
BflOJib njia3ManeMMbi (Ta6ji. II, E). Oopisia peraKyjiyMa jiynme coxpaiweTCfl b MaTepna- 
Jie, 3a(j)HKCHpOBaHHOM npH 4 °C. Ilofl .JjeHCTBHeM XHMHHeCKOH (jlHKCaUHH npH KOMHaT- 
hoh TeMnepaType KOMnoHeHTbi 3H,aonjia3MaraHecKoro peraxyjiyMa, no-BH^HMOMy, na- 
cthhho pa3pymaK)Tca, npeBpamaacb b «xojibHy>KHbiH» (no TepMHHOJiorHH H. Ta6a- 
paeBOH, 1986) peraxyjiyM (Ta6ji. II, B ). 

rijiacTHflbi npe^CTaBjieHbi jieHxonjiacTaMH oxpymoH hjih yflJiHHeHHOH <|>opMbi. Hho- 
r,zja BCTpenaioTCfl jieHxonjiacTbi raHTejieBH^HOH <|>opMbi (Ta6ji. II, /"), y KOTopbix flBe 
nacra njiacraflbi pa3JiHHaiOTCfl. B o^hoh rajiaxoHflbi pacnoJio>xeHbi 6ecnopa,aoHHO, 
HMewTca 1—3 uncTepHbi nepncjiepHHecKoro peraKyjiyMa, b cTpoMe npHcyTCTByiOT njia- 
CTorjio6yjibi; 3Ta nacrb HMeeT npoTjnxeHHbie KOHTaKTbi o6ojiohkh c 3JieMeHTaMH 3H,ao- 
njia3MaTHHecKoro peraxyjiyMa b Lunoiuia3Me (Ta6ji. II, r, cmpemu). B apyron nacra 
HaxoAHTca TOJibKO 1 uHCTepHa nepH(|)epHHecKoro njiacraAHoro peraKyjiyMa, njiacTo- 
rjio6yjibi OTcyTCTByioT, KOHTaKTbi c uHTonjia3MaraHecKHM peraKyjiyMOM KopoTKHe, 
e^HHHHHbie. Boxpyr HexoTopbix JienxonjiacTOB o6Hapy>KHBaiOTCfl UHCTepHbi 3Hflonjia3- 
MaranecKoro peTHKyjiyMa, noBTopaiomHe Hapy>KHbiH xomyp njiacra^bi, ho He xoHTax- 
rapyiomne c Hen. 

Mhtoxohaphh MoryT 6biTb xax cHJibHo BbiraHyTbie, Tax h HameBHflHOH (jiopMbi, co- 
aep^caT HHTpaMHTOxoHflpHajibHbie rpaHyjibi; xpHCTbi yMepeHHOH ajikhm (Ta6ji. II, r). 

t(HT030Jib njiorabiH, b HeM npHcyTCTByiOT JinnHOTbie xanjiH (Ta6ji. II, /"), 6ejixo- 
Bbie xpHCTajuibL KjieTXH nyBCTBHTejibHoro cjiob coe^HHeHbi Me)x,zjy co6oh nojiflMH 
H3 2—5 njia 3 MOflecM, c KJieTxaMH nbe^ecTajia h aHraxjiHHajibHbiMH KJieTxaMH nepBoro 
CJIOfl - OflHHOHHblMH nJia3MO,aeCMaMH H nOJIBMH H3 2 -3 nJia3MO,aeCM. 

Ilocjie cTHMyjiauHH b noBepxHOcrabix h oceBbix xjieTxax nponcxo^T oflHHa- 
xoBbie H3MeHeHH« yjibTpacTpyxTypbi, oflHaxo b noBepxHOcrabix ohh 6oJiee Bbipa>xeHbi. 
KoHTyp njia3MajieMMbi cTaHOBHTca 6oJiee h3bhjihctmm, o6pa3yiOTca jioMacoMbi pa3JiHH- 
hoh (J)opMbi (Ta6ji. II,,#). B ueHTpajibHOH nacra xjieTox noaBJiaeTca MH 0 >xecTB 0 mcjikhx 
Baxyojieii c rpaHyjrapHO-xjionbeBHflHbiM co,aep>KHMbiM. AMop<|>Hbie bkihohchha b xpyn- 
hmx Baxyojiax, pacnojio>xeHHbix Ha nojiiocax, pacnaflaioTca Ha xjionba h Mejixne rjio6y- 
Jiw. -S^po ocTaeTca jionacrabiM, oflHaxo ero xoHTyp HecxoJibxo crjiajXHBaeTCB. SjieMeH- 
th rpaHyjiapHoro 3H,aonjia3MaTHHecKoro peraxyjiyMa pacnojiaraioTca GecnopaflOHHO, 
oh npe^cTaBJieH npeHMymecTBeHHo ny3bipbxaMH hjih kopotkhmh ijHCTepHaMH ; hx npo- 
CBeT Ha 10—12 % rnnpe, HeM b nyBCTBHTejibHbix xjieTxax HecTHMyjinpoBaHHoro bojio- 
cxa. Pa3pymeHHe 3H,aonjia3MaraHecKoro peraxyjiyMa BCJieflCTBHe xhmhhcckoh 4>Hxca- 
Uhh h nepexofl b «xojibHy)KHyK)» <|>opMy Bbipa>xeHbi b 6ojibmeH CTeneHH, HeM y He- 
CTHMyjinpoBaHHoro BapnaHTa: cneuH<|)HHecKHe Tpy6xn h ny3bipbKH o6pa3yioTca b 
3HaHHTeJIbHO 6oJIbHieM KOJIHHeCTBe H 3aHHMaiOT 6oJIbHIHH o6l>eM. JleHKOnJiaCTbl HMeiOT 
npocBeTJieHHyio CTpoMy, hx rajiaxoHflbi pacniHpeHbi, uncTepHbi nepn^epHnecxoro pe- 
raxyjiyMa nacTO o6pa3yiOT neTxoo6pa3Hbie nojiocra (Ta6ji. II, #). MaTpnxc mhtoxoha- 
pHH TaK^ce cTaHOBHTca 6oJiee CBerabiM, xpHCTbi pa36yxaiOT. U[HT030Jib craMyjinpoBaH- 
hmx xjieTox cBeTJiee, neM y HecraMyjiHpoBaHHbix. 

3hmoh b BaxyoJMx o6Hapy»CHBaeTCH 3HanHTejibH0 MeHbrne 3JiexTpoHHO-njiOT- 
Hbix BKJHoneHHH. ilflpo He HMeeT Bbipa^ceHHbix jionacTeii h HHBarHHauHH (Ta6ji. II, E ). 
3H,aonjia3MaraHecKHH peraxyjiyM Jiynuie coxpaHaeTca npn (j}Hxcau,HH, nonra He Ha- 
pymaiOTca napajuiejibHbie pa^bi UHCTepH Boxpyr BaxyojieH. JleHxonjiacTbi hmciot He- 
npaBHJibHyio <|>opMy (Ta6ji. II, )K). Hx cipoMa rpaHyjiapHaa, njiacTorjio6yjibi xpyn- 
Hbie, cpeflHen 3jiexTpoHHOH iuiothocth, cHCTeMa BHyTpeHHHx MeM6paH o6pa30BaHa 
cxonjieHHeM H3orHyTbix Tpy6ox b ueHTpajibHOH nacra h UHCTepHOH nepH<j)epHHecxoro 
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peTHKyjiyMa. HeKOTopbie njiacTHAbi hmciot npoTJDKeHHbie KOHTaicrbi c 3HAomia3Ma- 
THHecKHM peTHKyjiyMOM (Ta6ji. II, )K, cmpema). KpHcra b mhtoxohaphhx pacnpe^e- 
jieHbi MeHee iijiotho. B UHTonjia3Me cymecTBeHHO 6oJibine jinnHAHbix Kanejib, neM 
JieTOM. 

AHmuKJiuHcuibHbie KJiemKu nepeoao u emopoao xpycoe b ochobhom cxoahbi no yjibT- 
pacTpyKType. IIoBepxHOCTHbie kjictkh hmciot ymiomeHHyio <|>opMy (Ta6ji. Ill, A), oce- 
Bbie — non™ H3o^HaMeTpHHecKHe. IIoBepxHOCTHbie kjictkh MeHee BaKyoJiH3HpoBaHbi, 
hx UHTonjia3Ma 6ojibine HacbimeHa opraHejuiaMH. Kjictkh cocahhchm nojuiMH H3 4 — 
6 njia3MO,aecM. 

CHapy^CH KJieTOHHaa cTeHKa noKpbiTa tojictoh KyraKyjiOH c AeimpHTaMH. KaK no- 
BepxHOCTHbie, TaK h oceBbie kjictkh hmciot He 6 ojibiiiHe eAHHHHHbie npoTy 6 epaHUbi 060 - 
jiohkh; ohh 6 ojiee Bbipa^ceHbi b nepBOM apyce. KoHTyp njia3MajieMMbi bojihhctmh. fljipo 
oTHOCHTenbHO KpynHoe, c pobhmmh onepTaHHAMH. B KJieTKax oahobpcmchho HaxoAflT- 
ca npo3paHHbie BaKyonn c pa3JiHHHbiMH BKjnoneHHflMH (Ta 6 ji. Ill, A): 3JieKTpoHHO-njioT- 
hmmh cneuH(|)HHecKoro rpaHyjiapHO-peraKyjiapHoro BHAa (Ta 6 ji. Ill, E), xjionbeBH^Hbi- 
mh hjih MejiKorpaHyjiapHbiMH cpeAHen njioraocTH. B BaKyojrax oceBbix kjictok bkjiio- 
hchhh 3HanHTejibHO MeHbine. 3H,aonjia3MaTHHecKHH peTHKynyM npeHMymecTBeHHO b 
BH,ae UHCTepH. 

njiacra^bi HenpaBHJibHOH (jiopMbi (Ta6ji. Ill, E ), coflepacar MHoroHHCJieHHbie tcm- 
Hbie njiacTorjio6yjibi h eAHHHHHbie KpaxMajibHbie 3epHa; rajiaKOH^bi oAHHOHHbie, b 
aHTHKJiHHajibHbix KJieTKax nepBoro apyca ohh HHorAa co6paHbi b rpaHbi nonapHo, b 
KJieTKax BToporo apyca BCTpenaioTCJi rpaHbi H3 2—3 THJiaKOHAOB; bhahm 2—3 napaji- 
jiejibHbie uHCTepHbi nepntjiepHHecKoro miacTHAHoro peTHKyjiyMa. KoHTaKTbi njiacraA 
c 3H,aonjia3MaTHHecKHM peTHKyjiyMOM He o6Hapy>KeHbi. B oceBbix KJieTKax <|>opMa njia- 
ctha 6ojiee peryjiapHaa, THJiaKOHAbi npeHMymecTBeHHO oahhohhmc, pacnojio^ceHbi 
6ecnop«AOHHO, nacTO pacuiHpeHbi. Mhtoxohaphh y^jiHHeHHbie hjih OKpyrjibie, c He- 
CKOJIbKO paCHIHpeHHblMH KpHCTaMH, nJIOTHbIM MaTpHKCOM, HHOT^a C npOCBCTJICHHJIMH, 
Moryr co^ep^caTb HHTpaMHTOxoH^pnajibHbie rpaHyjibi. B ijHTonjia3Me npHcyrcTByiOT 
eAHHHHHbie JIHnHAHbie KanJIH. E(HT030JIb nJIOTHbIH. 

Ilocjie CTHMyjiauHH BaxyojiH, co^ep^camHe bkjhohchha, (jiparMeHTHpyioT- 
ca, a hx co,aep>KHMoe ynjioraaeTca (Ta6ji. Ill, B). Cpe3bi mhtoxohaphh h njiacra^ 
(Ta6ji. Ill, r ) Bbirjia^T npeHMymecTBeHHO OKpyrjibiMH, KpncTbi h rajiaKOH^bi pa3- 
SyxaiOT, CTpoMa miacraA CTaHOBHTca 6ojiee cbctjioh, neM y HecTHMyjinpoBaHHoro Ba- 
pnaHTa. Y nepHKJiHHajibHbix ctchok BCTpenaeTca mho^ccctbo KpynHbix jioMacoM. E(h- 
T030Jib npocBeTJuieTCfl. B KJieTKax o6ohx apycoB h3mchchh£ hmciot OAHHaKOByio TeH- 
AeHimio, ho bo BTopoM apyce ohh MeHee Bbipa^ceHbi (Ta6ji. Ill, r). 

3 h m o h KOJiHHecTBO coAepacnMoro b Baxyojiax MeHbine, njiacra^bi Mejibne, ho njia- 
CTorjio6yjibi 3HanHTejibHO KpynHee h cBeTJiee, neM jictom (Ta6ji. Ill, ); KpaxMajibHbie 
3epHa CBeTJibie, rajiaKOH^bi HecKOJibKo pacniHpeHbi, Ae3opraHH30BaHbi. Kojihhcctbo h 
pa3Mep jinnHflHbix Kanejib b uHTonjia3Me 6ojibine, neM jictom. 

AwnwaiuHcuibUbie miemm mpembeeo npyca cymecTBeHHO OTJiHHaiOTca ot HH^cejie- 
>KamHX KJieTOK. Hapy^CHaa KJieTOHHaa CTeHKa noxpbiTa tohkoh nepBHHHOH KyraKyjioH 
h KyTHHH3HpoBaHa Ha Bcio TOJimHHy; pa^HanbHbie h TaHreHTajibHbie ctchkh TaioKe 
KyTHHH3HpoBaHbi, ohh 6 ojiee TOJicTbie, neM b flpyrnx cjioax aHTHKJiHHajibHbix kjictok. 
BepxHHe (Ta 6 ji. IV, A) h hh^chhc (Ta 6 ji. IV, E) nepHKJiHHajibHbie ctchkh KyraHH 3 H- 
poBaHbi ao cpeAHHHOH nnacTHHKH. ILia3MajieMMa njiorao npnjieraeT k kjictohhoh 
o 6 ojioHKe. ^Apo npaBHJibHOH 3JiJiHncoHAHOH (J)opMbi, 3aHHMaeT ueHTpajibHoe noJioHce- 
HHe. BaKyojiH AByx ranoB: mcjikhc 3JieKTpoHHo-npo3paHHbie h KpynHbie, 3anojiHeHHbie 
3JieKTpOHHO-nJIOTHbIM COAep>KHMbIM. E(HTOnJia3Ma COAep>KHT 6 oJIbinoe hhcjio cbo6oa- 
Hbix ph6ocom. 3HAonjia3MaTHHecKHH peTHKynyM npeACTaBjieH arpaHyjiapHbiMH ny- 
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3bipbKaMH h. uHCTepHaMH, rpaHyjiapHbie UHCTepHbi, pacnojioaceHHbie Ha nepncjjepHH 
KJieTKH, HecyT pejjKHe pnSocoMbi. 

Ochobhoh o6i>eM KJieTKH 3anojiHeH jiHnHj^HbiMH KaiuiaMH (Ta6ji. Ill, A). B noBepx- 
HOCTHblX KJieTKaX OHH 3aHHMaiOT MCHbUiyiO flOJIIO UHTOnJia3MbI, HeM B OCeBbIX. JIh- 
nnjjHbie KaiuiH yjio^ceHbi b KJieTKe njioTHO, pa3flejieHbi y3KHMH TiDKaMH UHTonjia3Mbi, b 
KOTopbix BCTpenaioTca UHCTepHbi niaflKoro 3H,aonjia3MaTHHecKoro peraKyjiyMa. Mhto- 
XOHflpHH OKpyrJIbie HJIH yzyiHHeHHbie, KpHCTbl KOpOTKHe, MaTpHKC CBeTJIbIH. nJiaCTHflbl 
MejiKHe, THJiaKOHj^bi He opraHH30BaHbi b peryjrapHbie cTpyKTypw, HMeioTca ojjHHOHHbie 
UHCTepHbi nepH(|)epHHecKoro peraKyjiyMa; b rnioraoH cTpoMe cojjepjKaTca njiacTomo- 
6yjibi pa3JiHHHoro pa3Mepa h 3JieKTpoHHOH iuiothocth (Ta6ji. IV, A). 

Ilocjie cTHMyjiauHH TpHrrepHoro BOJiocKa cymecTBeHHbix H3MeHeHHH b uh- 
TOiuia3Me KJieTOK He o6Hapy>KeHO. B y3KOM nepHnjia3MaraHecKOM npocTpaHCTBe Ha 
HH^CHeii cTopoHe KJieTOK BbWBJiaeTca 3JieKTpoHHO-njioTHoe BemecTBo (Ta6ji. IV, E, 
cmpejiKa). 

3 h m o h njiacraflbi HMeioT 6ojiee pbixjiyio CTpoMy, MeHbiue rajiaKOHjjOB, a nepn- 
4>epHHecKHH peraKyjiyM o6pa30BaH kopotkhmh LjHCTepHaMH, mhtoxohjjphh Henpa- 
BHJIbHOH (J)OpMbI CO CBeTJIbIM MaTpHKCOM H y3KHMH JJJlHHHblMH KpHCTaMH (Ta6jl. IV, B), 
rHanonjia3Ma cBeraas, 3epHHCTaa. 

KnemKu eepxyuiKu CHJibHO BbiTaHyTbi b npojjojibHOM HanpaBJieHHH. Hapyrniaa CTeH- 
Ka TOJicTaa, cjioHCTaa, noKpbiTa KyraKyjion c jjeHjjpHTaMH. KjieTOHHaa o6oJiouKa HHKpy- 
crapoBaHa 3JieKTpoHHO-iuiOTHbiM BemecTBOM. ILia3MajieMMa njioTHO npHJieraeT k KJie- 
tohhoh o6ojiOHKe, jiOMacoMbi He o6Hapy^CHBaioTCH. 

Slflpo HMeeT pOBHblH KOHTyp, OHO BbITflHyTO BflOJIb flJIHHHOH OCH KJieTKH. 

Hhjkhhc KJieTKH BepxyniKH noxo)KH Ha aHTHKJiHHajibHbie KJieTKH TpeTbero apyca: 
UHTonjia3Ma 3anoJiHeHa JiHnnjjHbiMH KaiuiaMH, BaKyonn cojjepjKaT 3JieKTpoHHO-njioT- 
Hbie BKJnoneHHfl. PacnoJio^ceHHbie Bbirne KJieTKH CHJibHO BaKyojiH3HpoBaHbi, toho- 
iuiacT HHorjja npHJieraeT k njia3MajieMMe. BaKyojiH jjByx ranoB: c 3JieKTpoHHO-njiorabi- 
MH BKJIIOHeHHflMH HJIH C MeJIK03epHHCTbIM HJIH (jjHSpHJIJUipHblM COflep)KHMbIM CpeflHeH 
3JieKTpOHHOH nJIOTHOCTH. 

ILiacTH^bi — xjioponjiacTbi c pa3BHTbiMH rpaHaMH (Ta6ji. IV, r) — cojjepjKaT 3JieKT- 
poHHO-iuioTHbie njiacTorjio6yjibi h MejiKHe KpaxManbHbie 3epHa. 3HanHTejibHbiH o6i>eM 
UHTOnJia3MbI 3aHHMaiOT MHTOXOHJIpHH C yjyiHHCHHblMH HJIH HeCKOJIbKO paCUIHpeHHbl- 
MH KpHCTaMH H npOCBeTJieHHbIM MaTpHKCOM. 

Ilocjie CTHMyjiauHH 3aMeTHbix H3MeHeHHH b KJieTKax BepxyuiKH He o6Ha- 
py^ceHO. 

3 H M O H BaKyOJIH CO^ep^CaT MeHbiue 3JieKTpOHHO-nJIOTHbIX BKJIIOHeHHH. 


06cy5KaeHHe 

AHaTOMHH TpnrrepHbix bojiockob BeHepHHOH MyxoJiOBKH 6biJia onncaHa eme b 
XIX b. (Goebel, 1891). C Tex nop H3yueHHe nyBCTBHTejibHOcra jiHCTbeB 6mjio HanpaB- 
jieHO npeHMymecTBeHHO Ha (j)H3HOJiorHHecKHe acneKTbi MexaHopeuenuHH (Balotin, Di- 
palma, 1962; Dipalma et al., 1961; Dipalma et al., 1966; Jaffe, 1973; Krol et al., 2006). 
IIpHHUHn pa6oTbi TpHrrepHoro BOJiocxa b o6iiihx uepTax H3BecTeH. HaceKOMoe, nona- 
r aa Ha jihct D. muscipula, 3ajjeBaeT BepxyuiKH ojjhoto hjih HecKOJibKHx TpnrrepHbix 
bojiockob, oraero bojiockh crn6aioTca. H3th6 npHxojjHTca Ha cjioh uyBCTBHTejibHbix 
KJieTOK. B MOMeHT jjecjjopMaaHH b uyBCTBHTejibHbix KJieTKax pa3BHBaeTca peuenTop- 
Hbiii noTeHunaji, KOTopbiil Bbi3biBaeT noTeHunaji jjeHCTBHa (Benolken, Jakobson, 1970). 
Oh uepe3 kjictkh ocHOBaHHa BOJiocxa pacnpocTpaHaeTca no KJieTKaM BepxHen 3nHflep- 
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MbI K MOTOpHbIM KJieTKaM JIHCTa, KOTOpbie CTpeMHTCJIbHO TepfllOT Typrop, H JIOByiUKa 3a- 
xjionbiBaeTca. 3jieKTpo<|>H3HOJiorHHecKHe xapaKTepncTHKH h cTpyKTypa njia3ManeMMbi 
HyBCTBHTeJIbHbIX KJieTOK TpHITepHOrO BOJIOCKa H KJieTOK Me30(|)HJIJia pa3JIHHaK)TC» He- 
3HaHHTejibHO (Hodick, Sievers, 1988). Ilo mhchhio aBTopoB, BbicoxaH MexaHonyBCT- 

BHTeJIbHOCTb TpHrrepHbIX BOJIOCKOB H HyBCTBHTeJIbHbIX KJieTOK, B HaCTHOCTH, BBJMeT- 
cb cjie^cTBHeM hx CTpoeHHB, a HecneuHajiH3HpoBaHHoro peuenTopHoro MexaHH3Ma. 
B CBB3H C 3THM JJfln nOHHMaHHfl (jiyHKLJHOHHpOBaHHfl TpHITepHblX BOJIOCKOB 6bIJia nO- 
CTaBJieHa 3aAana noApo6Horo aHajiH3a hx CTpoeHHB. CorjiacHO nojiyneHHbiM pe3yjibTa- 
TaM, Han6ojiee Bbipa^ceHbi H3MeHeHH« yjibTpacTpyKTypbi b HyBCTBHTeJIbHbIX h Jie^camnx 
HenocpeACTBeHHO Ha# hhmh aHTHKJiHHanbHbix KjieTKax nepBoro h BToporo apycoB, a b 
KJieTKax ocHOBaHHH, nepe3 KOTOpbie npoxo^HT noTeHUHan achctbhb, H3MeHeHH« He3Ha- 
HHTeJIbHbi; KJieTKH BepxyiHKH npH 4>yHKUHOHHpOBaHHH BOJIOCKa He H3MeHBK)TCB BOBCe. 

riepHtjiepHHecKHe h oceBbie kjictkh BOJIOCKa b ochobbhhh h 30He nyBCTBHTejibHbix 
KJieTOK pa3JiHnaiOTCB no CTpoeHHio. TojibKo nepn(|)epHHecKHe kjictkh nyBCTBHTejibHo- 
ro cjiob co3,aaK)T 3JieKTpHHecKyio aKTHBHOCTb b 3toh 30He (Benolken, Jacobson, 1970), 
no3TOMy HMeHHO ohh cHHTaiOTca hcthhho MexaHopeuenTopHbiMH (Williams, Mozin- 
go, 1971). no aHajiorHH c HyBCTBHTejibHbiMH KjieTKaMH jiHiiib nepH(|)epHHecKHe kjictkh 
ocHOBaHHa BOJIOCKa oOecnenHBaiOT pacnpocTpaHeHHe noTeHunajia achctbhb ot nyBCT- 
BHTejibHbix KJieTOK k jihctoboh miacTHHKe (Williams, Mozingo, 1971). Pa3HHLja MOKAy 
nepn(|)epHHecKHMH h oceBbiMH KjieTKaMH xoporno BbiaBJiaeTca Ha yjibTpacTpyKTypHOM 
ypoBHe, hto noKa3aHO KaK b HacToameH, TaK h Apyrnx pa6oTax (Williams, Mozingo, 
1971). PaHee coo6majiocb, hto noBepxHOCTHbie kjictkh nyBCTBHTejibHoro cjiob h ocho- 
BaHHH coe^HHeHM 3HanHTejibHO 6ojibiHHM KOJiHHecTBOM mia3MOAecM, HeM oceBbie (Bu- 
chen et al., 1983; Williams, Mozingo, 1971), OAHaxo no HaniHM AaHHbiM, pa3HHua b ko- 
jinnecTBe njia 3 MOflecM Me)KAy noBepxHOCTHbiMH h occbmmh KjieTKaMH TpnrrepHoro bo- 
jiocKa HeBejiHKa. 3to 3acTaBjraeT npeAnojiaraTb, hto noMHMO HenpepbiBHocra MeM6paH 
KJieTOK h MeHbinero conporaBJieHHa, KOTopoe oOecneHHBaioT njia3MOAecMbi, cymecT- 
ByioT Apyrne npeAnocbuiKH a Jia 6bicTporo npoBeAeHHB 3JieKTpHHecKoro CHraajia ot 
HyBCTBHTeJIbHbIX KJieTOK K JIHCTy. 

B HyBCTBHTeJIbHbIX KjieTKax Dionaea oahobpcmchho npncyTCTByiOT ABa burs, bb- 
Kyojien: MejiKHe npo3panHbie, ji0KajiH30BaHHbie npeHMymecTBeHHO b ueHTpajibHOH na- 
CTH KJieTOK, H KpynHbie C aMOp<])HbIMH HJIH XJIOnbeBHflHblMH 3JieKTpOHHO-nJIOTHbIMH 
BKjnoHeHHBMH, pacnoJio>KeHHbie no nojnocaM kjictkh. B cocTaB bkjhohchhh bxoaat no- 
jiH(|)eHOJibi (TaHHHbi) h 6ejiKH (Buchen et al., 1983). OflHOBpeMeHHoe npncyTCTBHe TaH- 
HHHcoAep^camnx h 3JieKTpoHHO-npo3panHbix BaKyojien BBJuieTCfl ocoOchhoh nepTOH, 
CBOHCTBeHHOH KJieTKaM, (jiyHKAHOHaJIbHO CBB3aHHbIM C ObICTpbIM ABH2KCHHCM, B HaCT¬ 
HOCTH MOTopHbiM KJieTKaM JiHCTOBbix noAyineHeK Mimosa pudica (Weintraub, 1952; 
Toriyama, Sato, 1971; Fleurat-Lessard et al., 1988), Albizzia julibrissin (Hollins, Jaffe, 
1997), Robinia (Moysset, Simon, 1991). Y bhaob, HMeiomHX MeHbinyio CKopocTb abh- 
^ceHHB, HanpHMep Cassia fasciculata , TaHHHbi b BaKyojiax OTcyTCTByiOT (Hollins, Jaffe, 
1997). PacnpeaejieHHe pojien b KJieTKe MOKfly BaKyoJiBMH c pa3JiHHHbiM coAep>KHMbiM 
AO KOHua He H3yneH0. rioKa3aHO, hto TaHHHOBbie BaKyojiH cjiy^caT pe3epByapaMH Ca 2+ 
KaK b MOTopHbix KjieTKax JiHCTOBbix noAynieneK (Campbell, Garber, 1980, Fleurat-Les¬ 
sard et al., 1988), Tax h b HyBCTBHTeJIbHbIX KjieTKax Dionaea (Buchen, Schroder, 1985). 
B to >xe BpeMB TOHonjiacT 3JieKipoHHo-npo3paHHOH BaxyojiH motophmx kjictok M. pu¬ 
dica HacbimeH aKBanopHHaMH (Fleurat-Lessard et al., 1997), T.e. hmchho 3Ta Baxyojib 
oOecneHHBaeT H3MeHeHHe oObeMa h oTBeTCTBeHHa 3a TypropHbie peaiojHH kjictkh. 

nocjie cTHMyjMUHH TpHrrepHoro BOJiocxa TaHHHOBbie h 3JieiapoHHO-npo3paHHbie 
BaxyojiH HyBCTBHTeJIbHbIX KJieTOK BeHepHHOH MyxojiOBKH pacna^aiOTca Ha 6oJiee Meji- 
KHe. OparMeHTauHa hjih Ae<J)opMaiuia BaKyojien nponcxoAHT b MOTopHbix KjieTKax jih- 
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ctobmx noflymeneK nocjie cKJiaAbiBaHHJi JiHCTbeB y Albizzia (Campbell, Garber, 1980), 
M. pudica (Fleurat-Lessard et al., 1997), Robinia (Moysset, Simon, 1991), Samanea sa- 
man (Morse, Satter, 1979). H3 bcctho, hto ABH>KeHHe JiHCTbeB othx pacTeHHH o 6 ecne- 
HHBaeTca H3MeHeHneM Typropa motophmx kjictok jihctobmx no^yineneK. ripn 4>par- 
MeHTauHH yMeHbinaeTca o6iuhh o6t>cm BaKyojieii h yBejiHHHBaeTca cyMMapHaa njio- 
ma,ab TOHonjiacTa, oAHOBpeMeHHO c 3thm yMeHbinaeTca njiOTHOCTb uhto3oji« (Moysset, 
Simon, 1991), hto, ohcbhaho, CBHAeTejibCTByeT 06 yMeHbineHHH ero ocmothhcckoto 
noTeHunajia. ^pyrne npoueccbi, BeAymne k yBejiHHeHHio o6boahchhocth ijHTonjia3- 
Mbi, To^ce conpoBo^cAaiOTCH (JiparMeHTaaHeH BaKyojieii. 3to, HanpHMep, nepBbie 3Ta- 
nbi aKKjiHMara 3 auHH k xoJiOAy (Wisniewski, Ashworth, 1986), cojicboh CTpecc (Kur- 
kova et al., 2002), rnnoocMOTHnecKOH uiok (Maeda, Thompson, 1986). HanporaB, npn 
xojioaobom CTpecce, Kor^a B«3K0CTb UHTonjia3Mbi yBejiHHHBaeTca, raajionjia3Ma craHO- 
BHTca 3 HaHHTejibH 0 njioraee, neM b HopManbHbix ycjioBiwx (Ristic, Ashworth, 1994, Wu 
et al., 1997). Bepoarao, yMeHbineHHe o 6 i>eMa nyBCTBHTejibHbix kjictok Dionaea , npo- 
HcxoAHmee bcjicactbhc hx Ae^opMaunn, o 6 ecneHHBaeTca yMeHbineHHeM o 6 i>eMa Ba- 
Kyojien, c oahoh CTopoHbi, h KoppejiHpyeT c o 6 BOAHeHHeM UHTonjia3Mbi — c Apyroii. 
fleHCTBHTejibHO, nyBCTBHTejibHbie KJieTKH HecTHMyjiHpoBaHHoro TpHrrepHoro BOJiocxa 
Dionaea hmciot njioTHbin UHT030Jib, nocjie craMyjumHH oh npocBeTJiaeTca. CocTaB uh- 
T030Jia, ohcbhaho, abjiactc a cymecTBeHHOH xapaKTepncTHKOH MexaHopeuenTopHbix 
KJICTOK. 

/Ipyrae h3mchchhji yjibTpacTpyKTypbi nyBCTBHTejibHbix kjictok D. muscipula npn 
CTHMyjMAHH TpHrrepHoro BOJiocKa, a hmchho pacniHpeHHe UHCTepH 3HAonjia3MaraHe- 
ckoto peTHKyjiyMa, noaBJieHHe HHBarHHaitHH njia3MajieMMbi h jioMacoM Taicace cxoahm c 
H 3MeHeHMMH yjibTpacTpyKTypbi kjictok noA achctbhcm CTpecca, CBjnaHHoro c yisieHb- 
rneHHeM ocMoranecKoro noTeHUHajia uHTonjia3Mbi. AHajiorHHHbie KapraHbi 6 mjih o6Ha- 
py^ceHbi b KJieTKax jiHCTa Seidlitzia rosmarinus Ha BTopoil CTaAHH boahoto CTpecca, ko- 
TAa coAep^caHHe boaw CTaHOBHTca MaKCHMajibHbiM (Kurkova et al., 2002), b KJieTKax 
CTe6jiH Pnmus persica h Morus bombyciz npn aKKJiHMaTH3auHH k xoJiOAy (Wisniew¬ 
ski, Ashworth, 1986). MeM6paHbi HeKOTopbix JioMacoM HaKanjiHBaiOT aKBanopHHbi; B03- 
mo>kho, JioMacoMbi ynacTByiOT b TpaHcnopTe boaw Me>KAy BaxyoJiaMH h anonjiacTOM 
(Robinson et al., 1996). IIjia3MajieMMa HMeeT pobhmh KOHTyp b cepeAHHe 3HMbi, KorAa 
B«3K0CTb uhto30ji« MaKCHMajibHa (Niki, Sakai, 1981). TpaHcnopT MeM6paH, bhahmmh 
K aK o6pa30BaHHe JioMacoM, cHHTaeTca cnoco6oM oGhobjichha hx jihhhahoto cocTaBa 
(Niki, Sakai, 1981; Wisniewski, Ashworth, 1986). Bo3mo>kho, njia3ManeMMa h BHyrpH- 
KJieTOHHbie MeM6paHbi nyBCTBHTejibHbix kjictok hmciot oco6chhmh cocTaB jihhhaob, 
hto h o6ecneHHBaeT hx 3JieKTpHHecKyio aKTHBHOCTb h Bbipa^caeTca b hx hoabh>khocth 
nocjie CTHMyjiaitHH TpHrrepHoro BOJiocxa. 

Ba>KHbIM KOMnOHeHTOM, CB«3aHHbIM C aKTHBHOCTbK) HyBCTBHTCJIbHblX KJICTOK Be- 
HepHHOH MyXOJIOBKH, CHHTaeTCfl KOMnJieKC H3 TaHHHOBbIX BaKyojieii H KOHLjeHTpHHe- 
ckhx cjioeB 3HAonjia3MaTHnecKoro peTHKyjiyMa. CjieAyeT OTMeraTb, hto b KJieTKax Kop- 
HeBoro nexjiHKa UHCTepHbi 3HAonjia3MaraHecKoro peTHKyjiyMa pacnojiaraiOTca bo- 
Kpyr BaKyojieii b to BpeMH, KorAa KpaxMajibHbie 3epHa b aMHJionjiacTax pa3pymaiOTca 
(Juniper, French, 1972), t. e. npn noBbimeHHH ocmothhcckoto noTeHunajia uhto- 
iuia3Mbi. Taxaa >Ke yKJiaAKa UHCTepH HaSjiiOAaeTCH y Seidlitzia rosmarinus Ha nepBOH 
CTaAHH cojieBoro CTpecca npn MaKCHMajibHOM ocmothhcckom noTeHUHajie UHTonjia3- 
Mbi (Kurkova et al., 2002). Bo3mohcho, b nyBCTBHTejibHbix KJieTKax TpHrrepHoro bo- 
JIOCKa BeHepHHOH MyXOJIOBKH OCHOBHaa 4>yHKUHa KOHLteHTpHHeCKHX UHCTepH 3HAO- 
njia3MaTHHecKoro peTHKyjiyMa coctoht b nepepacnpeAejieHHH boabi nocjie cTHMyjiaitHH 
H B C03ABHHH H/HJIH nOA£ep>KaHHH BblCOKOTO OCMOTHHeCKOrO nOTeHUHaJia UHTO- 
IUia3MbI. 


5 ISomnimecKHii xypHaji, JSfe 11, 2008 r. 
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B HarneM HccjieflOBaHHH Dionaea nocjie CTHMyjraijHH UHCTepHbi peTHKyjiyMa 
pacumpaioTCfl, KpoMe Toro, UHCTepHajibHaa (J)opMa njioxo coxpaHaeTca npn xhmh- 
necKOH (|)HKcaaHH, h nacTb peTHxyjiapHbix 3JieMeHTOB TpaHC<|>opMHpyeTCfl b KOJibuy>K- 
Hbiii peTHKynyM. Pa3pymeHHe 3H,aonjia3MaTHHecKoro peraxyjiyMa b uyBCTBHTejibHbix 
KJieTKax npn xhmhhcckoh 4>HKcauHH o 6 cy^c,aaJiocb paHee (Buchen et al., 1983). Mojk- 
ho npe,anoJio>KHTb, hto oho ABJiaeTca cjiejjCTBHeM chh^cchhh ycTOHHHBOcra mcm6- 
paH, KOTopoe, b cbok) onepe^b, onpe^ejiaeTca H3MeHeHHeM hx cociaBa nocjie CTHMy- 

JMUHH. 

B cbx3h c npHcyTCTBHeM noJiH(|)eHOJiOB b BaxyojMX npe^cTaBJiHiOTca Ba^CHbiMH oco- 
6eHHOCTH CTpoeHHH jieiiKonjiacTOB uyBCTBHTejibHbix kjictok. Emjih o6Hapy>KeHbi npora- 
^ceHHbie KOHTaKTbi o6ojiohck jieHxoiuiacTOB c ijHCTepHaMH 3H,aonjia3MaTHHecKoro peTH¬ 
KyjiyMa, pa3BHTaa CHCTeMa BHyTpeHHHX MeM6paH, njiacTorjio6yjibi pa3JiHHHoro pa3Mepa 
H 3JieKTpOHHOH nJIOTHOCTH. TaKHe npH3HaKH CBOHCTBeHHbl IUiaCTHflaM KJieTOK, B KOTO- 
pbix CHHTe3HpyiOTCfl BTOpHHHbie MeTa 60 JIHTbI TepneHOH^HOH HJIH <j)eHOJIbHOH npHpOflbl 
(MypaBHHK, HBaHOBa, 2004). B njiacrajjax TpHrrepHbix bojiockob, b3«tmx jictom, njiac- 
Torjio6yjibi 6oJiee KpynHbie h cBeTJibie. JleTOM hh^chhh nacTb TpHrrepHbix bojiockob, 
BKJHonaa nyBCTBHTejibHyio 30Hy h aHTHKJiHHajibHbie KJieTKH, OKpameHa b xpacHbin uper: 
no-BH^HMOMy, 3a cueT HaxanjiHBaiomHxcfl noMHMO TaHHHOB b Baxyojrax b oto BpeMa 
KpacHbix nnrMeHTOB (aHTOimaHOB h Ha<])T0XHH0H0B), k CHHTe3y KOTopbix Taioxe npnua- 
cthm njiacTHAbi (MypaBHHK, HBaHOBa, 2003). Pa3JiHHHe Mop<J)OJiorHH njiacTorjio6yji b 
jieiiKonjiacTax jictom h 3hmoh mo>kct o6i>acHHTbca ce30HH0H jjHHaMHKOH KOJinnecTBa 
h/hjih cocTaBa nnrMeHTOB. njiacra^bi b KJieTKax TpHrrepHbix bojiockob pacTeHHH, B3fl- 
tmx 3hmoh, OTJiHHaioTca ot jieTHero HecTHMyjinpoBaHHoro BapnaHTa He TOJibKO 6ojiee 
KpynHbiMH h cBeTJibiMH njiacTorjio6yjiaMH, ho h pacmnpeHHbiMH th jiaxonjjaMH, 6ojiee 
CBeTJIOH CTpOMOH H OKpyniOH (J)OpMOH. 3 tH pa3JIHHHH Han6oJiee 3HaHHTeJIbHbI B aHTH- 
KJiHHajibHbix KJieTKax nepBoro apyca. TaKHe >Ke H3MeHeHiia yjibTpacTpyKTypbi miacra^ 
6mjih oTMeneHbi b Me3o<|>HJiJie JiHCTbeB Salix sp. (Vapaavuori, Nurmi, 1982; Vapaavuori 
et al., 1984) b ycjioBHax jviHTejibHoro ocMorauecKoro CTpecca. 

nocjie cTHMyjiauHH TpnrrepHoro BOJiocKa njiacra^bi cTaHOBHTca 6 ojiee oxpyrjibiMH, 
THJiaKOHAbi b hhx pacumpaioTCfl, CTpoMa npocBeTJiaeTca; pa3Mep h 3JieKTpoHHaa njioT- 
HOCTb njiacTorjio 6 yji 3aMerao He H3MeH«eTca. IIofloGHbie npH3HaKH 6mjih oTMeueHbi 
b njiacTH,aax Seidlitzia rosmarinus Ha BTopoii cTa^HH cojieBoro CTpecca, Korjja oGbojj- 
HeHHOCTb UHTonjia 3 Mbi 6 buia MaxcHManbHOH (Kurkova et. al., 2002). IIpocBeTJieHHe 
CTpOMbI nJiaCTHfl H MaTpHKCa MHTOXOHJipHH CBHfleTCJIbCTByeT 06 H3MeHeHHH OCMOTH- 
necKoro noTeHunajia UHTonjia3Mbi (TaMajieH, IlaxoMOBa, 2000). 

Cjio^CHaa (|)opMa ajjpa c jionacTHMH h rjiy6oKHMH HHBarHHauH^MH OTJiHuaeT nyB- 
CTBHTeJIbHbie KJieTKH H nOBepXHOCTHbie KJieTKH OCHOBaHHH OT BbimeJie^CamHX KJieTOK 
TpnrrepHoro BOJiocKa. Sin pa motophmx kjictok mhmo3m Tax>Ke hmciot JionacTHyio 4>op- 
My (Fleurat-Lessard, 1990). JfaepHbie HHBarHHauHH b KJieTKax pacTeHHH noaBJunoTca 
b npouecce OHToreHe3a hjih nojj B03j^eHCTBHeM <|>aKTopoB BHeumeH cpejjbi, KOTopbie 
CB«3aHbi c noBbimeHHeM ocMOTHuecxoro noTemjHajia UHTonjia3Mbi (O’Neill, 1983; 
Yelenosky, Guy, 1989). Tax, b KJieTKax uexjiHxa xopHa KyKypy3bi fljjpo CTaHOBHTca 
jionacTHbiM, Korjja HauHHaeTca pacmenjieHHe xpaxMajia b aMHJionjiacTax h chhtc3 cjih- 
3h, ojjHOBpeMeHHO o6pa3yiOTCfl HOBbie BaxyojiH, a 3H,zjonjia3MaTHHecKHH peraxyjiyM 
npHHHMaeT BHa neTejib h KOHueHTpHHecxHx xpyroB (Juniper et al., 1977). HHBarHHa- 
Uhh noaBJunoTca b ajjpax y Muscari tubergenianum npn aKKJiHMara3auHH k xojiojjy 
(KpaBKHHa, KoTeeBa, 2002). Tjiy6oKHe HHBarHHauHH hmciot *mpa b KJieTKax HeKTap- 
hhkob (Gaffal et al., 2007). Bo3mo>kho, cjio^CHaa (|)opMa a,apa b HyBCTBHTeJibHbix KJieT¬ 
Kax h noBepxHOCTHbix KJieTKax ocHOBaHHfl Tax^ce onpe^ejiaeTca bmcokhm ocmothhc- 
CKHM nOTeHUHaJIOM UHTOnJia3MbI 3THX KJieTOK. 
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Cy m no MeHbiuen njioTHOcra uhto30Jm h coctoahhio imacraA, a TaioKe no MeHee 
cjiohchoh <j>opMe jmpa, y aeHTpajibHbix nyBCTBHTejibHbix kjictok ocmothhcckhh noTeH- 
UHaji MeHbine, hcm y noBepxHOCTHbix, hto mo>kct 6bm> oahoh H3 npHHHH Hecnoco6- 
hocth oceBbix KJieTOK reHepnpoBaTb peuenTopHbin noTemjnaji achctbhh. To >Ke b ocho- 
BaHHH: noBepxHOCTHbie KJieTKH, cyjx?L no yjibTpacTpyicrype, hmciot HaMHoro 6ojibinHH 
OCMOTHHCCKHH nOTeHLtfiaJI, HeM OCeBbie. riOKa3aHO, HTO 3 JieKTpHHeCKHH CHTHaJI OT HyB- 
CTBHTejibHbix KJieTOK k jiHCTy nepeAaeTca hmchho no noBepxHocTHbiM KJieTKaM ocho- 
Bamia (Williams, Mozingo, 1971). 

HyBCTBHTejibHbie h aHTHKJiHHajibHbie kjictkh 1 —2-ro apycoB b TpnrrepHbix bojio- 
CKax, B3HTbix 3 hmoh, TaK>Ke HMeiOT 6ojiee CBeTJibiii uHT030Jib, OKpyrjibie njiacraAw c 
paCLLIHpeHHblMH THJiaKOH^aMH H KpynHbIMH CBeTJIbIMH nJiaCT 0 TJI 06 yJiaMH, HApa HyBCT- 
BHTejibHbix KJieTOK npaBHJibHOH <|>opMbi, 6e3 jionacTen n HHBarHHaunH. 3 th npH3HaKH 
b coBOKynHOcra yKa3biBaioT Ha to, hto 3hmoh KJieTKH TpHrrepHoro BOJiocKa hmciot 3Ha- 
HHTejibHO 6oJiee hh3khh ocmothhcckhh noTeHunaji, neM jictom. 3hmoh nyBCTBHTejib- 
HocTb jioBymeK CHH^ceHa: ohh He 3axjionbiBaiOTCfl b otbct Aa>Ke Ha MHoroKparaoe pa3- 
Apa^ceHne TpnrrepHbix bojiockob. Ochobhmm otjihhhcm kjictok y TpnrrepHbix bo- 

JIOCKOB, B3flTbIX 3HMOH, OT JieTHHX, Cyflfl no yJIbTpaCTpyKTypHbIM AaHHbIM, HBJMeTCH 
66jlblliafl o6BOAHeHHOCTb AHTOnJia3MbI. B03M0)KH0, BbICOKHH OCMOTHHCCKHH nOTCH- 
unaji noBepxHOCTHbix nyBCTBHTejibHbix kjictok h kjictok ocHOBaHHH hbjihctch o6«3a- 
TeJIbHblM yCJIOBHeM AJIHX 3JieKTpHHeCKOH aKTHBHOCTH. 

IIoBepxHOCTHbie KJieTKH ocHOBaHHfl oGjia^aiOT oGiiihmh nepTaMH c nepeAaTOHHbi- 
mh KjieTKaMH (Offler et al., 2003): ohh hmciot MHoroHHCJieHHbie npoTyOepaHUbi kjictoh- 
Hbix ctchok, njiOTHyio uHTonjia3My, 6oraTyio opraHejuiaMH, pa3BHTyio 3HAOMeM6paH- 
Hyio cncTeMy. TaK >Ke, KaK y mhmo3w 3jicktphhcckhh cnmaji pacnpocTpaHaeTca no ne- 
peAaTOHHbiM KJieTKaM <|>Jio3Mbi jiHCTa h HepeniKa (Fleurat-Lessard, Bonnemain, 1978), 
y BeHepHHOH MyxojiOBKH nepe^ana cnniajia hact no noBepxHocTHbiM KJieTKaM ocho- 
BaHHH (Williams, Mozingo, 1971). IIpoTyOepaHabi o6ojiohkh kjictok ocHOBaHHH yBejin- 
HHBaioT oOteM anonjiacTa, b kotopom y Dionaea HaKanjiHBaioTCH HOHbi Ca 2+ (Buchen, 
Schroder, 1985), HeoSxoAHMbie ajih pa3BHTH« 3JieKTpHHecKnx npoueccoB. YjibTpa- 
CTpyKTypa kjictok ocHOBamm He npeTepneBaeT cymecTBeHHbix h3mchchhh nocjie cth- 
MyJIHUHH B OTJIHHHe OT ApyrHX COCCAHHX C HyBCTBHTeJIbHbIMH KJICTOK TpHTTepHOTO BO- 
jiocKa — aHTHKJiHHajibHbix KJieTOK nepBoro apyca. Mo>kho npeAnojio^CHTb, hto pa3- 
BHTbin anonjiacT kjictok ocHOBaHHH hbjihctch pe3epByapoM boaw h hohob, KOTopbie 
nepeMemaiOTCfl MOKAy UHTonjia3Mon h anonjiacTOM kjictok BOJiocKa npn ero crn6aHHH. 

AHTHKJiHHajibHbie KJieTKH pa3JiHHaiOTCfl no yjibTpacTpyKType h no xapaKTepy H3Me- 
hchhh nocjie CTHMyjnmHH. U[HTonjia3Ma kjictok AByx hh>khhx apycoB npocBeTjmeTCfl, 
o6pa3yioTCH KpynHbie cjio^CHbie jioMacoMbi, yMeHbinaeTCfl njioraocTb CTpoMbi h pac- 
uinpaiOTCH nojiocra THJiaKOHAOB njiacTHA- 06ojiohkh 3thx kjictok HMeiOT HeGojibinne 
eAHHHHHbie npoTy6epaHUbi, hto Hap^Ay c xapaKTepoM h3mchchhh hx yjibTpacrpyKTypw 
nocjie CTHMyjMUHH yKa3biBaeT Ha hx ynacrae b pacnpeAejieHHH boaw npn crnOaHHH 
TpnrrepHoro BOJiocKa. BaxyojiH kjictok nepBoro apyca no CBoeMy BHAy HanoMHHaiOT 
TaHHHOBbie BaKyojin 3ejieHOH BOAopocjiH Mougeotia scalaris (Russ et al., 1991), ko- 
Topwe HaKanjiHBaiOT hohw Kajibuna. Bo3mo>kho, ohh hbjihiotch AonoJiHHTejibHbiM hc- 
TOHHHKOM Ca 2+ AJIH HyBCTBHTCJIbHblX KJICTOK. 3 tO nOATBep>KAaeTCfl TeM, HTO B anHKaJIb- 
HOH HaCTH UHTOnAa3MbI HyBCTBHTCJIbHblX KJieTOK KaJIbUHfl 3HaHHTCJIbHO 6oJIbine, HeM 

b ueHTpajibHOH nacTH (Buchen, Schroder, 1985). 

Oco6wh HHTepec npeACTaBjiaeT yjibTpacTpyKTypa kjictok TpeTbero cjioa, Han6o- 
jiee yAajieHHbix ot nyBCTBHTejibHbix. Hx unTonjia3Ma 3anoJiHeHa jinnHAHbiMH Kanjra- 
mh, a CTeHKa KyTHHH3npoBaHa npaKranecKH Ha bcio TOJimHHy. IIo-BHAHMOMy, ochob- 
HOH 4>yHKUHeH 3THX KJieTOK JIBJUieTCfl peryjnmHfl TpaHCnopTa BOAHbIX paCTBOpOB K Bep- 
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xyuiKe TpmrepHoro BOJiocKa, no3TOMy hx mo>kho Ha3biBaTb 6apbepHbiMH KJieTKaMH. 
B CBB3H C 3THM HHTepeCHO OTMeTHTb, HTO TOJIbKO B 3THX KJieTKaX TpHITepHOIX) BOJIOCKa 
iuia3MajieMMa iuiotho npHJieraeT k kjictohhoh o6ojiohkc, oTcyTCTByioT jioMacoMbi. 
Ha ocHOBaHHH cxo^cTBa pacnoJio^ceHHa 6apbepHbix kjictok b >Kejie3Kax npeflCTaBHTe- 
jien ceM. Droseraceae 6 mjih caejiaHbi npe,anojio>KeHHJi o tom, hto >Kejie3HCTbie h nyBCT- 
BHTejibHbie TpHxoMbi bbjibwtcb roMOJiorHHHbiMH opraHaMH (Williams, 1976). 

KmeTKH BepxyuiKH He H3MeH«K)Tca nocjie craMyjumHH, nocKOJibKy, Bepoarao, BOfla, 
BbiTecHneMaa H3 HyBCTBHTeJIbHbIX kjictok npn aetjiopMaLuiH, hx He aocraraeT. Coaep- 
^CHMoe BaKyoJien 3thx kjictok oTJiHnaeTca ot HH^cejie^camHX kjictok: oho jih6o mcjiko- 
3epHHCToe cpe^HeH 3jicktpohhoh hjiothocth, jih6o b BH^e KpynHbix rjio6yji. npnpo- 
m bkjhohchhh HeH3BecTHa, ho noKa3aHO, hto BaKyoJiH b KJieTKax BepxyuiKH cojuep^caT 
npeHMymecTBeHHo K + , KaK h b KJieTKax 3nH,aepMbi h rHnoaepMbi, b otjihhhc ot nyBCT- 
BHTeubHbix KJieTOK, r,ae o6Hapy>KeH b ochobhom Ca 2+ (Buchen, Schroder, 1985). 

Ha ocHOBaHHH npoBe,aeHHoro HccjieflOBaHHa h3mchchhh yjibTpacTpyKTypbi npn cth- 
6aHHH TpHrrepHoro BOJiocKa D. muscipula caejiaHbi cjieayiomHe BbiBOflbi. Y Hecra- 
MyjinpoBaHHoro TpHrrepHoro BOJiocKa yjibTpacTpyKTypa nepntjiepHHecKHx kjictok 
OCHOBaHHfl H HyBCTBHTeJIbHbIX KJieTOK CBHfleTeJIbCTByeT o BbICOKOM OCMOTHHCCKOM no- 
TeHitfiajie. Bwcokhh ocmothhcckhh noTeHunaji noBepxHocTHbix HyBCTBHTeJIbHbIX KJie¬ 
TOK h KJieTOK ocHOBaHHH BBJiaeTCB Heo6xo,aHMbiM ycjiOBHeM ajui pa3BHTHfl peuenTop- 
hoto noTeHunajia h noTeHijHajia fleficTBini b KJieTKax TpHrrepHoro BOJiocKa, a Tame rjvi 
npoBe,aeHHa 3JieKTpHnecKoro cnmajia ot nyBCTBHTejibHbix kjictok k jiHCTy. nocjie cth- 
MyJMUHH yBeJIHHHBaeTCfl 06 B 0 flHeHH 0 CTb UHTOnJia3MbI HyBCTBHTeJIbHbIX KJieTOK. Xa- 
paKTep H3MeHeHHH yjibTpacTpyKTypbi aHTHKJiHHajibHbix kjictok nepBoro h BToporo apy- 
cob nocjie craMyjumHH TpHrrepHoro BOJiocKa yKa3biBaeT Ha to, hto BOfla, BbiTecHaeMaa 
b momcht aetjiopMaLtfiH H3 BaKyoJien HyBCTBHTeJIbHbIX KJieTOK, nocTynaeT Tame h b uh- 
Tonjia3My aHTHKJiHHajibHbix kjictok. AHTHKJiHHajibHbie KJieTKH TpeTbero apyca bm- 
nojiHaioT 4>yHKUHio 6apbepHbix, npenaTCTBya TpaHcnopTy bo^m no o6ojiohkc k Bep- 
xyuiKe BOJiocKa. 
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SUMMARY 

The ultrastructure of mechanoreceptor trichome (trigger hair) of carnivorous Venus’s Flytrap 
(Dionaea muscipula) before and after stimulation is described. The trigger hair consists of four parts: 
pedestal, layer of sensitive cells, 3 layers of so called ‘anticlinal’ cells and apex. No pronounced chan¬ 
ges of ultrastructure after stimulation were noted in pedestal cells except cytosol clearing. No chan¬ 
ges in apex cells were found as well. In the l sl and 2 nd layers of anticlinal cells cytosol as well as 
mitochondrial matrix and plastid stroma cleared, cristae and thylakoids swelled, multivesicular bo¬ 
dies appeared. The dynamics of sensitive cell ultrastructure was most significant. Multiple lomasomes 
appeared, number of small vacuoles with flaky content increased, nuclear lobes and invagination de¬ 
creased, mitochondria and plastids cleared, endoplasmic reticulum transformed. It is supposed that 
the high osmotic potential of surface cells cytoplasm of pedestal and sensitive layer is necessary for 
trigger hair sensitivity. Nucleus with lobes and invaginations in surface cells of pedestal and sensitive 
layer must be a marker of high osmotic potential of cytoplasm. Trigger hair bending is accompanied 
by solute transport redistribution between sensitive cells and pedestal and anticlinal cells. Solute trans¬ 
port to hair apex is regulated by anticlinal cells of the 3 rd layer. 
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HOBMH BHPOM PUCCINELLIA {POACEAE) 

H3 CEBEPHOrO nPHKACnHfl 

Yu. E. ALEXEEV, A. P. LAKTIONOV, N. N. TZVELEV. A NEW SPECIES 
OF PUCCINELLIA {POACEAE) FROM THE NORTH COAST OF THE CASPIAN SEA 

1 EHOJiorHHecKHH (JjaKyjibTeT MocKOBCKoro rocyaapcTBeHHoro yHHBepcmeTa hm. M. B. JIoMOHOcoBa 
119992 MocKBa, Bopo6beBbi ropw, Ka(J>. reo6oTaHHKH 
2 Hhcthtyt 3KOJiorHH BojDKCKoro 6acceftHa PAH, JlaSopaTopwa (JmToueHOJiorHH 
445003 Tojiwitth, yji. KoM3HHa, 10 
3 EoTaHHHecKHH HHCTHTyT hm. B. Jl. KoMapoBa PAH 
197376 C.-neTep6ypr, yji. npo(J>. nonoBa, 2, TepOapHH 
nocTynujia 18.03.2008 

OnwcbiBaeTCJi hobmh zuih HayKH bh r Puccinellia vitalii Yu. Alexeev, Laktionov et Tzvel. H3 CeBepHO- 
ro npHKacnHa, KOTopbiH BMecTe c 6jih3khm bh^om P. choresmica Krecz. ex Drob. BbiaeJunoTca b HOByio 
ceKUHio — Puccinellia sect. Vitalia Yu. Alexeev, Lactionov et Tzvel. 

KjuoneBbie cjiOBa: Puccinellia , Poaceae , hobmh bha, CeBepHMH HpHKacnHH. 

BblflaiOmHMCa pOCCHHCKHM 60 TaHHK 0 M B. H. KpeHeTOBHHeM npH nO^rOTOBKe pyKO- 
iihch no poay Puccinellia Pari. BToporo TOMa «Ojiopbi CCCP» 6biJi HaMeneH b Tep- 
6apnn EoTaHHHecicoro HHCTHTyTa hm. B. JI. KoMapoBa (EHH) PAH (LE) hobmh rjui Ha¬ 
yKH BHfl c CeBepHoro ripHRacnna. OflHaKO no,a aaBJieHHeM peflaxaHH 3toh mhototom- 
hoh cbo^kh KpeneTOBHH 6biJi Bbrny^eH OTKa3aTbca ot ny6jiHKauHH HeKOTopbix H3 
HaMeneHHbix hm hobmx bh^ob (Ka3anocb, hto hx cjihhikom MHoro), a Tax^ce ot npHHHTO- 
ro hm npHopHTeraoro Ha 3 BaHHH 3toto pojja Puccinellia , KOTopbiH npHnuiocb Ha3BaTb 
«Atropis Rupr.». HaMeneHHbiH k onncaHHio hobmh bha H3 ripHKacnHH non Ha3BaHHeM 
«Puccinellia pallescens Krecz.» ocrajica Heony6jiHKOBaHHbiM. B CBoen CBOflKe no 3Jia- 
xaM CCCP ooth H3 aBTopoB HacToamen CTaTbH — H. H. IJ^BejieB (1976 : 507) — yno- 
M>myji 3to Ha3BaHHe b npHMenaHHH k cpeflHea3HaTCKOMy BHfly P. choresmica (Krecz.) 
Drob., k KOTopoMy oh 6mji oTHeceH c HexoTopoH oroBopxoH. Othbcth 3to 6biJio cflejia- 
ho BCJieacTBHe HanHHHH jiHuib oneHb He3HaHHTejibHoro MaTepHana no «P. pallescens». 
KpoMe Toro, CHJibHO paccTaBJieHHbie ubctkh b KOJiocxax xa3ajiHCb cne^cTBHeM He Bnoji- 
He HopManbHoro hx pa3BHTH«, a nocjie 1900 r. bha hhkcm He coGnpajica. 

Tojibxo b Hanane HOBoro, XXI b. oh 6mji HafifleH b 6ojibmoM KOJinnecTBe aBTopaMH 
HacToamen CTaTbH — K). E. AnexceeBbiM h A. n. JIaKTHOHOBbiM, KOTopbie hmcjih bo3- 
MO)KHOCTb Ha6jiK),aaTb ero b npnpofle. B Hacraocra, BbwcHHJiocb, hto oh b otjihhhc ot 
6ojibniHHCTBa flpyrnx bh^ob po,aa HBJMeTca paHo h 6biCTpo pa3BHBaiomHMCfl Ha MecTe 
nepecbixaiomHx BO^oeMOB h OTMenen 3<])eMepHbiM oflHOJieTHHKOM hjih ^ByjieTHHKOM, 
OCHOBHbIM OTJIHHHTeJIbHbIM npH3HBKOM KOTOpOTO flBJDIIOTCfl CHJibHO paCCTaBJieHHbie 
UBeTKH KOJIOCKOB, nOXO)KHX B 3TOM OTHOIUeHHH Ha KOJIOCKH HeKOTOpbIX BHflOB po- 

flOB Cutandia Willd. h Glyceria R. Br. Y Han6ojiee 6jih3koto k HeMy Taioxe 3<j>eMepHO- 
ro BHflaP. choresmica (Krecz.) Drob. 3tot npH3Hax MeHee Bbipa^ceH, a hh^chhc ubctko- 
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Bbie nemyn y Hero HeMHoro 6ojiee npHiynjieHHbie, hto npn6jiH>KaeT ero k rnnpoKo pac- 
npocTpaHeHHOMy noJiycopHOMy BH,zjy P. hauptiana (Krecz.) Kitag. He hckjhohcho, hto 
P. choresmica c4>opMHpoBancfl b pe3yjibTaTe «norjiomeHHB» nyreM rH6pHUH3auHH 
BOCTOHHonpHKacnHHCKHx nonyjnmHH Hamero hoboto BH^a oneHb «aKTHBHbiM» bhuom 
P. hauptiana. 

Ha Ham B3num, onncbiBaeMbm HaMH hobmh bhu BMecTe c 6 jih3khm bhuom P. cho¬ 
resmica 3acjiy>KHBaeT BbiaejieHHB b ocoGym, HOByio ceKiuno, KOTopyio, KaK h hobmh 
bh#, Ha3biBaeM b necTb B. H. KpeneTOBHna no ero hmchh, Tax KaK no ero <|>aMHJiHH y>Ke 
Ha3BaHbi BH^bi P. kreczetowiczii Bubnova H3 K)>khoh Ch6hph h poa Kreczetoviczia 
Tzvel. H3 ceM. Cyperaceae. 

Puccinellia Pari. sect. Vitalia Yu. Alexeev, Laktionov et Tzvel. sect. nov. — 

Planta annua vel biennis, culmis saepe prostratis. Spiculae floribus valde distantibus. 
Antherae 0.4—0.8 mm lg. — PacTeHiw oaHOJieraHe hjih aByjieTHHe. CreOjiH o6mh- 
HO npOCTepTbie. KOJIOCKH C CHJIbHO paCCTaBJieHHbIMH IJBeTKaMH. nbIJIbHHKH 0.4— 
0.8 mm aji. — Typus (th n): P. vitalii Yu. Alexeev, Laktionov et Tzvel. 


Puccinellia vitalii Yu. Alexeev, Laktionov et Tzvel. sp. nov. 

P. pallescens Krecz. ex Tzvel. 1976, 3naKH CCCP: 507, nom. nud. — Planta annua 
vel biennis, caespitosa, culmis prostratis vel ascendentibus, 10—20 cm lg. Foliorum la¬ 
minae ca. 2 mm It., planae vel laxe convolutae; ligulae hyalinae, 1.2—1.8 mm lg. Pani- 
culae plus minusve diffusae vel contractae, ramis scabris, 2—6 cm lg. Spiculae 7— 
12 mm lg., lineares, floribus valde distantibus (intemodiis 1—5 mm lg.), in numero 4—7. 
Glumae inaequales, lanceolatae, inferior ca. 1 mm lg., uninervis, superior 1.5— 2 mm lg., 
vulgo trinervia. Lemmata 2.5—3 mm lg., oblonge — lanceolata, 5 — nervia, prope ba¬ 
sin vix pubescentia. Paleae lemmatis subaequales, secus carinas ciliolata. Antherae 0.4— 
0.8 mm lg. 

Typus: «Prov. Astrachan, distr. Krasnyi Jar, in parte orientali deltae Volgicae, ripa 
devexa arenaria limenis 10 km boreali — orientaliter versus a pag. Krasnyi Jar, 2 V 2006, 
Ju. Alexeev, A. Laktionov». — LE. 

Paratypi: Prope Astrachan, leg. A. Graemitinsky acc. Claus 1849; Gub. Astrac¬ 
han, Krasnyi Jar, 3 V 1900, I. Paczoski; prov. Astrachan, pag. Aksarajsk, vallis inun¬ 
data fl. Achtuba, 30 IV 2001, Ju. Alexeev. 

A ff in it as. A specie proxima — P. choresmica V. Krecz. spiculae floribus valde 
distantibus et lemmatis longioribus (2.5—3 mm, non 2.2—2.5 mm lg.) acutiusculis 
(non obtusis) differt. 

Species in honorem botanici rossici gloriosi, auctoris elaborationis generis Puccinel¬ 
lia in «Flora URSS» — Vitalij Ivanovicz Kreczetowicz nominata est. 

OflHOJieTHHe HJIH flByJieTHHe JjepHOBHHHbie pacTeHHH c npocTepTbiMH HJIH bocxo- 

OTIUHMH CTe 6 jMMH 10 -20 cm flJI. JlHCTOBbie nJiaCTHHKH OKOJIO 2 mm IHHp., nJIOCKHe 

hjih pbixjio BflOJib CBepHyTbie; jbmhkh mieHHaTbie, 1.2—1.8 mm uji. MeTejiKH 6 ojiee hjih 
M eHee pacKHflHCTbie hjih c>KaTbie, c mepoxoBaTbiMH BeTOHKaMH 2 —6 cm ah. Kojioc- 

KH 7-12 MM flJI., JIHHeHHbie, C CHJIbHO paCCTaBJieHHbIMH UBeTKaMH (c MOK,aoy 3 JIHfl- 

mh 1—1.5 mm uji.) b HHCJie 4—7. KoJiocKOBbie HernyH HepaBHbie, JiaHiterabie, hh^chbb 

OKOJIO 1 MM flJI., OUHOHepBHaa, BepXHBB 1.5-2 MM UJI., o6bIHHO C 3 )KHJIKaMH. Hn^CHHe 

UBeTKOBbie neuiyn 2.5—3 mm a ji., npoaojiroBaTO-JiaHiteTHbie, c 5 >KHJiKaMH, 6 jih3 ocho- 
BaHHJi e^Ba onymeHHbie. BepxHHe UBeTKOBbie nemyn nonra paBHbie hh>khhm, no khjmm 
M eJIKOpeCHHTHaTbie. nbIJIbHHKH 0.4 - 0.8 MM UJI. 
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Thel «AcipaxaHCKaji o6ji., KpacHoapcKHH p-H, b boctohhoh nacra .qejibTbi Boji- 
th, noJiorHH necnaHbiH 6eper jiHMaHa b 10 km k ceBepo-BOCTOKy ot ceji. KpacHbiil >Ip, 
2 V 2006, IO. AjieKceeB, A. JIaKTHOHOB». — LE. 

IlapaTHnbi. P. charesmica. AcTpaxaHb, 6e3 ottm. C. Kop>khhckhh; AcTpaxaH- 
cxaa o6ji., onp. noc. AxcapaHCK, noHH^ceHHe b noiiMe Ha npaBo6epe>Kbe p. AxTy6bi, 
30 IV 2001, IO. AjieKceeB (MW, ocTajibHbie — LE). 

Po^ctbo. Ot Han6ojiee 6jih3koto bhot P. choresmica oTJiHnaeTca CHJibHO pac- 
CTaBjieHHbiMH uBeTKaMH KOJiocKa h 6ojiee othhhmmh (2.5—3, a He 2.2—2.5 mm ot.) 

OCTpOBaTbIMH HH5KHHMH LJBCTKOBblMH HeinyflMH. 

Bha Ha3BaH b necTb H3BecTHoro poccHHCKoro 6oTaHHKa aBTopa o6pa6oTKH po,aa 
Puccinellia bo «<E>Jiope CCCP» BHTajnw PlBaHOBHHa KpeneTOBHHa. 

P . vitalii o6HTaeT no 6eperaM nepecbixaiomHX k cepeAHHe jieTa npecHbix hjih cjia6o- 
coJieHbix jiHMaHOB, pacnojio^ceHHbix b npnrpaHHHHOH 30He MOKfly rjiHHHCTbiMH 6yrpa- 
mh Eapa h necnaHbiMH 6apxaHaMH, a Taioxe no 6eperaM BpeMeHHbix bootcmob k»khoh 
nacra BoJiro-AxTy6HHCKoii noiiMbi h boctohhoh nacra aeJibTbi Bojith, no-BHOTMOMy 
aBJiaacb 3hotmhhhmm bhotm CeBepHoro IIpHKacnHfl. 

CTHCOK JIHTEPATYPbl 

Kpenemoem B. M. Poa Atropis Rupr. // Ojiopa CCCP. M.; JI., 1934. T. 2. C. 460—493. 

Ifeejiee H. H. 3jiaKH CCCP. JI., 1976. 778 c. 


SUMMARY 

Two new taxa are described: Puccinellia vitalii Yu. Alexeev, Laktionov et Tzvel., a endemic 
species of the North coast Caspian Sea, and Puccinellia sect. Vitalia Yu. Alexeev, Laktionov et Tzvel. 
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OKOHHaTejibHbiH BapnaHT nojiyneH 23.10.2007 

CeKUHH Subclavatae pofla Nardia BRJiionaeT 3 BHfla: N. succulenta , pacnpocTpaHeHHbift b IJeHTpajib- 
hoh h IOhchoh AMepHKe, N. assamica h N. subclavata , BCTpenaiomHecfl b EBpa3HH. npeacTaBJieHbi Mop(j>o- 
jiorHHecKHe onwcaHHa 2 bh^ob, coOpaHHbix Ha pocchhckom flajibHeM Boctokc. OOcyacaaioTCJi 3KOJiorHH, 
pacnpocTpaHeHHe h OTJiHHHTejibHbie npn3Haicn o6ohx TaxcoHOB. N. subclavata npHBOflHTca BnepBbie a jih 
pOCCHHCKOH 4>JIOpbI neHeHOHHHKOB. 

KjiioHeBbie cjioBa: neneHOHHHXH, Hepaticae , HOBbie HaxoaxH. 

ripn H3yneHHH xoJiJiexaHH, co6paHHbix Ha KypHJibcxnx ocTpoBax (pocchhcxhh 
flanbHHH Boctok), 6biJiH o6Hapy>KeHbi pacreHHa, OTHOcamneca k poAy Nardia S. Gray, 
corr. Carring, h onpeAejieHHbie b AaJibHeHiiieM xax N. subclavata (Steph.) Amakawa. 
3 tot TaxcoH, oraocamHHca x ojiHroranHOH cexuHH Sabclavatae H. Inoue, cHHTanca 
3 hacmom ilnoHHH h paHee rjui Pocchh He yxa3biBajica. Cexitfia BXjnonaeT eme 2 BHAa: 
N. assamica (Mitt.) Amakawa, BCTpenaKimHHca b EBpa3HH, h N. succulenta (Rich, ex 
Lehm.) Spruce, H3BecTHbiH H3 L[eHTpajibHOH h IOhchoh AMepHXH. OTcyTCTBHe onnca- 
hhb N. subclavata b pocchhcxoh JiHTepaType, a Taxace noJiyneHHbie HOBbie AaHHbie 
o pacnpocTpaHeHHH N. assamica no6yAHJiH Hac o6cyAHTb Mop<|>ojiorHK>, 3 xojiothk> h 
pacnpocTpaHeHHe o6ohx bhaob 3toh cexunn, H3BecTHbix b Pocchh. 

Poa Nardia c ranoBbiM bhaom N. compressa (Hook.) S. Gray, corjiacHO nocjieAHen 
CBOAKe neuicxoro 6pnojiora J. Vana (1976), BXJiK>naeT 16 bhaob h noApa3AejiaeTca na 
2 noApoAa. TnnoBOH noApoA Nardia (c e^HHCTBeHHbiM bhaom: N. compressa ), xapax- 
TepH3yeTca JiaTepanbHo cacaTbiMH ctc6jibmh c neTxo BbipaaceHHbiM rnajio^epMHcoM h 
BbicTynaiomHMH xax Ha chhhhoh, Tax h Ha 6pk>ihhoh CTopoHe JiHCTbaMH. BTopoii noA- 
poA — Geoscypharia Trevis, BXJiK>naK>mHH 15 bhaob, xapaxrepH3yeTca He cacaTbiMH 
c 6oxob cTe6jMMH 6e3 rnajioAepMHca. noApoA pa3AejiaeTca Ha 5 cexuHH: Nudae Vana 
(c eAHHCTBeHHbiM bhaom N. nuda (Lindenb. et Gottsche) Vana), Subclavatae (bxjuo- 
naeT 3 BHAa: N. subclavata , N. assamica h N succulenta ), Breidlerion Grolle (N. breid- 
leri (Limpr.) Lindb. h N. poeltii Vana), Fragelliformes H. Inoue (N. arnelliana Grolle h 
N fragelliformes H. Inoue), Geoscypharia (N geocsyphus (DeNot.) Lindb., N. insecta 
Lindb., N. japonica Steph., N. lescurii (Aust.) Underw., N. scalaris S. Gray h N. uni- 
spiralis Amakawa) h oahh bha HMeeT HeacHoe noJioaceHHe — N. huerlimannii Vana 
et Grolle, onncaHHbiH H3 Hoboh KaneAOHHH. 
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OTHOcaiuHecfl k ceiojHH Sabclavata , N. subclavata h N. assamica hmciot boc- 
TOHHoa3HaTCKoe pacnpocTpaHeHHe, nocjie^HHH bha TaioKe H3BecTeH H3 H30JinpoBaH- 
Horo MecTOHaxo^cAeHHa Ha KaBKa3e. Ochobhbimh npH3HaicaMH bhotb cckuhh ab- 
JMeTCa xoporno pa3BHTbIH nepHaHTHH, HeTKO BbICTynawmHH H3 nOKpOBHbIX JIHCTbeB, 
paBHbiH hjih npeBbimaromHH no othhc nepHTHHHH, npnneM nepHTHHHH aBjiaeTca He- 
nocpe^CTBeHHbiM npoOTJDKeHHeM ctc6jih (ocb nepHTHHHa He o6pa3yeT yrjia c ocbio 
CTe6jia). 

YHHTbiBaa, hto onncaHHe N. subclavata paHee Ha pyccxoM «3biKe He ny6jiHKOBa- 
Jiocb, a OTarH03 h pHcyHKH N. assamica b ninpoKO H3BecraoM onpeaejiHTejie P. H. LLIjia- 
KOBa (1981) ocHOBaHbi Ha pa6oTe T. Amakawa (1959) h H3 yneHHH KaBKa3CKHx o6pa3 - 
Uob, npe^CTaBJiaeTca onpaB^aHHbiM ottb onHcamni o6ohx bhotb, ocHOBbiBaacb Ha jxsuih- 
HeBocTOHHbix MaTepnajiax. Y o6ohx bhotb hbmh He 6 mjih o6Hapy>KeHbi cnopo<|>HTbi h 
hx onncaHHe mu npHBOOTM no Amakawa (1959). 

Nardia subclavata (Steph.) Amakawa, Joum. Jap. Bot. 32 : 40, 1957 — Jungerman- 
nia subclavata Steph., Spec. Hep. 6 : 93, 1917. 

no6ern 6jieOTO-3ejieHbie ot >KejiTOBaTO-3ejieHbix, 800— 1300mkm uinp. h 5— 
10 mm ot., nacTO c MejiKHMH OpiouiHbiMH BeTOHKaMH ot 250 mkm uiHp.; b6jih3h nepnaH- 
tha pacuiHpawTca ot 1300 — 1600 mkm. Hepe^Ko 6piomHaa cTopoHa ctc6jih h ocHOBa- 
hhh JIHCTbeB npHo6peTaioT nypnypHyio OKpacxy. Ph3ohoti co6paHbi b nyHKH h o6pa- 
3yiOTCfl b MecTe ochobbhhh aMcjmracTpHeB. CTe6ejib b ceneHHH oKpynibiH, npn6jiH3H- 
TeJIbHO 240 MKM B JX HaM., 11 KJieTOK TOJim., KJieTKH TOHKOCTeHHbie, C BOTHyTblMH 
yrjioBbiMH yTOJimeHHaMH, yMeHbinaiOTca b pa3Mepax ot Kpaa k ueHTpy (no Kpaio ot 
42 mkm b jx HaM., b aeHTpe jiHiiib okojio 14 — 18 mkm). BeTBJieHHe Gpioiimoe, bctbh o6pa- 
3yiOTca b na3yxax aMtjmracTpneB. 

JlncTbH ot CTe6jia OTCToamne, npHKpenjieHbi no,zt yrjiOM 40 — 45° k och, hhotot 
ocHOBaHHe 6piomHoro Kpaa jiHCTa cpacraeTca c aM^HracTpneM; nonepenHO-OBanbHbie, 
uejibHbie hjih, Hepe^KO, Herjiy6oKO (He 6oJiee 1/6 othhm JiHCTa) BbieMnaTbie; 525 — 
600 mkm ot. n 825—900 mkm mnp., iiiHpHHa npeBbimaeT ninmy b 1.3 — 1.5 pa3a. Am<])h- 
racTpHH ot CTe6jiH oTCToamne, 330 — 350 mkm ot. h okojio 240 mkm nmp., Ha 6pioniHOH 
CTopoHe o6whho kopotko HH36eraiomHe. 

KmeTKH b cepeOTHe JiHCTa 35 — 40 X 31—36 mkm, TOHKOCTeHHbie, c BbinyKJibiMH 
OT y3JiOBaTbix yrjioBbiMH yTOJimemniMH, c o^hhm HenpaBHJibHo OBajibHbiM ot 4>acojie- 
bhototo 3epHHCTbiM MacjiflHbiM TejibueM ot 20 mkm ot. h 5 — 8 mkm mnp.; Bjxonb Kpaa 
TOHKOCTeHHbie, c yTOJimeHHOH Hapy^CHOH cremcon h BbinyKJibiMH yrjioBbiMH yTOJime- 
HHflMH OKOJIO 28 MKM. 

/jByaoMHbiH. AH^poueH c 2 — 5 napaMH noKpoBHbix JIHCTbeB, HHTepKajiapHbie. 

nepnaHTHH KOHHHeCKHH, 850 - 900 MKM UIHp. H 1300 MKM OT-, C 3 - 5 JICHblMH CKJia£- 

KBMH, Ha 2/3 BbICTynaiOmHH H3 noKpoBHbix JIHCTbeB. nepHTHHHH C ^ByMH napaMH 
JIHCTbeB, npeBbimaeT OTHHy nepnaHTHH b 1.5 pa3a, nacTO nypnypHO OKpameH. Cnopbi 
15 — 18 mkm b otsm., tohko nanHJiJio3Hbie; 3JiaTepbi okojio 7.5 mkm tojiiu*, OTyxcnn- 
pajibHbie (pnc. 1). 

Skojiothh.B Pocchh bur npoH3pacTaeT Ha TOHK03epHHCTOM rpyHTe BOTJib pynbeB 
(HepeOTO c BbicoKHM coOTP^caHHeM cepbi) b KpHBOJiecbax o6pa30BaHHbix^//7w.s hirsuta 
(Spach) Turcz. ex Rupr. Ha napaMymnpe (ByjncaH 36exo) o6Hapy>KeH TaK5Ke Ha ByjiKa- 
HHnecKOH nycTomn. lO^CHee, b ilnoHHH, BCTpenaeTCH Ha MejiK03eMe no 6eperaM pynbeB, 
Ha ocBemeHHbix cxajiax, no o6oHHHaM OTpor, a TaK^ce nacTO pacTeT norpyaceHHbiM b 
BO, ay c coOTp^caHHeM cepbi (b tbkhx cjiynaax o6mhho BMecTe c Plectocolea vulcanico - 
la Schiffn.), Ha BbicoTax ot 300 ot 2100 m Ha jx yp. m. ot noaca BenH03ejieHbix jiecoB 
OT cy6ajibnHHCKHx TeMHoxBOHHbix coo6mecTB (Amakawa, 1959). 
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Phc. 1. Nardia subclavata (Steph.) Amakawa. 


1,3 — no6er c nepnaHTHeM; 2 — no6er c aaiipoueaMH; 4 — KJieTOHHaB ceTb BAOJib Kpaa JiHCTa; 5 — KJieTOHHaa ceTb b ce 
pe,aHHe JiHCTa; 6 — jihctwi. MacuiTa6Hbie jihhchkh, mkm: la — 3a — 1000; 4b — 5b — 50; 6c — 1000. (KypHJibCKHe ocrpo 
Ba, o-b HTypyn, ByjiKaH EomaH XMejibHHUKHH, 26 IX 2005 B. A. EaKajiHH, k-70-1-05, VLA). 




130° b. a. 140° b .jx. 


Phc. 2. PacnpocTpaHeHHe b Pocchh Nardia assamica (Mitt.) Amakawa (/) h N . subclavata (Steph.) 

Amakawa (2). 


H3yneHHbie o6pa3Ubi: KypHJibCKHe ocrpoBa, o-b Hrypyn, ByjiKaH Eor^aH XMejib- 
hhljkhh, 260 m Haa yp. m., 45°21'c. in., 147°52' b. fl., 261X2005 B. A. EaicajiHH, 
k-70-1-05, VLA; TaM >Ke, ByjiKaH EapaHCKoro, 300 m Haa yp. m., 45°05' c. hi., 
147°59' b. 15 1X2005 B. A. EaicajiHH, k-54-10-05, VLA; o-b IlapaMymHp, CeBe- 
po-KypHJibCK, 50 m Haa yp. m., 50°39' c. hi., 156°07' b. fl., 13 VII 2004 B. A. EaxajiHH, 
k-77-8-04, VLA; TaM >Ke, ByjiKaH 36eKO, 400 m Haa yp. m., 50°41' c. hi., 156°08' b. r ., 
14 VII2004 B. A. EaicajiHH, k-8 1-4-04, VLA. 

PacnpocTpaHeHHe. H3BecreH TaiccoH nona TOJibKo H3 #Byx octpobob Kypnjib- 
ckoto apxnnejiara: HTypyn h IlapaMymHp (pnc. 2). BHe Pocchh BcipenaeTCfl b ^noHHH 
ot XoKKanflo ao Kiocio. 

Nardia assamica (Mitt.) Amakawa Joum. Hattori Bot. Lab. 26 : 23, 1963 — Junger- 
mannia assamica Mitt., Joum. Proc. Linn. Soc. London 5 : 90, 1861. 

IIoSerH SejioBaTbie flo 6eji0BaT0-3ejieH0BaTbix, b ochobbhhh h b MecTe aHflpoaeeB 
Hepe^KO 6ypeiomHe, 400—500 mkm nmp. h ao 5 mm aji., pacninpaiomHeca b6jih3h ne- 
pnaHraa no 750 mkm. PH30Hflbi co6paHbi b nyHKH h npHyponeHbi k ocHOBaHHio aM<|>Hra- 
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CTpHeB. Cre6ejib b ceneHHH OKpynibiH, okojio 500 mkm b AnaM., Ha nonepenHOM cpe3e 
H3 7 KJieTOK TOJim., KOTopbie npH6jiH3HTejibHO o^HHaKOBoro pa3Mepa no KpaaM h b otht- 
pe, HenpaBHJibHO MHoroyroJibHbie 28—30 mkm b AHaM., TOHKOcreHHbie c BorHyTbiMH 
yrnoBbiMH yTOJimeHHAMH. 

JlHCTba npHKpenjieHbi noA yrjiOM 70—85° k och CTe6jia, OTCToamne, cnerKa Boray- 
Tbie, Ha 6pK>HIHOH CTOpOHe OAHH JIHCT H3 KaaCAOH napbl nOHTH BCer^a B OCHOBaHHH cpa- 
CTaeTca c aMcjmracipHeM; nonepenHO-OBajibHbie ao noHKOBHAHbix, uejibHbie hjih cjienca 
BbieMHaTbie, c ihhphhoh, He 6ojiee neM Ha 1/5 npeBbimaiomeH juiimy, 375—450 mkm ot. 
h 450—465 mkm mnp. AM<|>HracTpHH ot CTe6jia OTCToamne, uiHpoKOTpeyroJibHbie, ko- 
poTKo HH36eraiomHe, 210—220 mkm ninp. h 215—230 mkm ot. 

KaeTKH b cepe^HHe jiHCTa TOHKOCTeHHbie, c mcjikhmh BorHyTbiMH yrnoBbiMH yroji- 
meHHHMH, 31—34 X 27—28 mkm, He 6ojiee 50 % hx coAepacm ooto OKpyrjioe ot He- 
npaBHJibHo-OBajibHoro MacjiaHoe Tejibue, He 6ojiee 15 mkm b a^m.; b OCHOBaHHH oneHb 
KpynHbie, ot 50 mkm b anaM., BAOJib Kpaa co cnerKa yTOJimeHHbiMH cTeHKaMH, 24— 
25.5 MKM, C BorHyTbiMH yrJIOBbIMH yTOJimeHHHMH. 

^By^oMHbiH. Ahapooth HHTepKanapHbie, c 3—7 napaMH naineBHAHO BorHyTbix 
noKpoBHbix JiHCTbeB, aHTepHOTH no 2 b na3yxax JiHCTa. IlepHaHTHH 600—700 mkm ot. h 
550 mkm ninp.,’ KOHHnecKHH, c 5 pe6paMH hjih HenpaBHJibHO CKJiaOTaTbiH, Ha 1/2 oth- 
hw BbicTynaiomHH H3 noKpoBHbix JiHCTbeB. riepHxeuHajibHbie jiHCTba cxoahm no bcjih- 
HHHe co CTepnjibHbiMH, ho o6mhho Ha 1/5—1/4 pa3OTJieHbi noJiyjiyHHOH Bbipe3KOH, ne- 
pHxeunajibHbiH aM(|)HracTpHH KpynHbiH, ot 650 mkm ot-> npeBbimaiomHH OTHHy JiHCTa 
b 1.3—1.5 pa3a. IlepHrHHHH c AByMa napaMH JiHCTbeB, b 1.5 pa3a OTHHHee nepnaHraa. 
Kopo6oHKa aHueBHOTaa, c AByxcjioHHoii ctchkoh; HoacKa o6pa30BaHa He6oJibniHM hhc- 
jiom KJieTOK (4—5 b anaM.); cnopbi 14—15 mkm b AHaM., nanHJiJio3Hbie; 3JiaTepbi oko¬ 
jio 7 mkm TOJim., OTyxcnnpajibHbie (pnc. 3). 

3KOJiorHfl. Ha o-Be HTypyn npoH3pacTaeT Ha MejiK03eMe h b pacmejiHHax CKan 
no 6eperaM pynbeB, b tom HHCJie c bmcokhm coAepacaHHeM acejie3a, b noace Alnus hir- 
suta , a TaKace b KaMeHHo6epe30BOM (Betula ermanii Cham.) Jiecy c rycTbiM noAJiecKOM 
Pinus pumila (Pall.) Regel h Sasa kurilensis (Rupr.) Makino et Shibata; Ha MejiK03eMe 
no o6oHHHe Aoporn b coo6mecTBe Pinus pumila—Sasa kurilensis ; Ha BJiaacHOH pa3py- 
maiomeHca ByjiKaHHHecKOH neM3e npHMopcKHx yTecoB. Ha CaxajiHHe BcipeneH Ha Meji- 
K03eMe no o6ohhhc Aoporn b nnxT0B0-6epe30B0M Jiecy h no 6epery BpeMeHHoro boot- 
TOKa b TeMHoxBOHHOM Jiecy. no jiHTepaTypHbiM AaHHbiM, b ^noHHH (Amakawa, 1960) 
npoH3pacTaeT Ha MejiK03eMe no 6eperaM pynbeB, Ha o6oHHHax OTpor; b bmcothom otho- 
rneHHH BCTpenaiomHHca ot aojihhhmx BenH03ejieHbix jiecoB ot cyGajibmmcKHx co- 
o6mecTB. 

H3yneHHbie o6pa3Ubi: KypHJibCKHe ocTpoBa, o-b HTypyn, ByjiKaH BapaHCKoro, 409 m 
HaA yp. m., 45°05' c. in., 147°59' b. a., 15 IX 2005 B. A. EaKajiHH K-56-12a-05, VLA; 
TaM ace, p. Kypnjnca, 400 m HaA yp. m., 45°09' c. in., 147°58' b. a., 13 IX 2005 B. A. Ea- 
kbjihh, k-48-13-05, VLA; TaM ace, nnuibie 03epa, 425 m HaA yp. m., 45°09' c. in., 
147°58' b. a., 13 IX 2005 B. A. EaKajiHH, k-50-9-05, VLA; TaM ace, HepHbie CKajibi, 15 m 
Ha a yp. m., 45°09' c. in., 147°10' b. a., 22 IX 2005, B. A. EaKajiHH, K-66-20a-05, VLA; 
TaM ace, ByjiKaH EorAaHa XMejibHHiAcoro, 50 m HaA yp. m., 45°21' c. in., 147°53' b. a., 
26 IX 2005 B. A. EaKajiHH, K-71-3a-05, VLA. O-b CaxajiHH, ueHipajibHaa nacTb oct- 
poBa, noc. BocTOHHbiH, 1 VIII 2001 J. Harpel h B. Si. HepAaHueBa, KRABG-105781; 
loacHaa nacTb ocTpoBa, noc. Cokoji 18 VII 2001 J. Harpel h B. .9. HepAamjeBa, 
KRABG-105780. 

PacnpocTpaHeHHe. H3BecTeH b Pocchh h3 lOacHoro h IJeHTpajibHoro CaxajiH- 
Ha (Bakalin et al., 2005), KypnjibCKHX octpobob (HTypyn), a TaKace loacHOH h otht- 
pajibHoii nacTen n-0Ba KaMnaraa (BjiaroAaTCKHx, flyAa, 2001; HepHaAteBa, HoTeMKHH, 
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Phc. 3. Nardia assamica (Mitt.) Amakawa. 

1 — no6er c nepnaHTneM, 2 — CTepHJibHbin no6er, 3 — KJieTOHHaa ceTb b cepeaHHe JiHCTa, 4 — KJieTOHHaa cen> no Kpaio 
jincTa, 5 — jiHCTbH. MacuiTa6Hbie jihhchkh, mkm: la — 2a — 500; 5b — 1000; 3c — 4c — 50. (KypnjibCKHe ocipoBa, 
o-b Hiypyn, ByjiKaH EapaHCKoro, 15 IX 2005 B. A. EaicajiHH K-56-12a-05, VLA). 


2002; Bakalin, 2003; HepHflflbeBa h ap., 2005). BHe Pocchh H3BecTeH H3 ioto-boctohho- 
ro Kmaa h TaiiBaHH (Piippo, 1990), KopeHCxoro n-OBa (ueHTpajibHaa nacTb, Yamada, 
Choe, 1997), 5Iiiohhh (ot XoKKaii^o ao Kiocio; Amakawa, 1960). KpoMe Toro, H3BecTeH 
H3 A^apHH, r,ae HeoOToxpaTHo co6Hpanca Ha TeppHTopHH BaTyMCKoro 6oTaHHnecxo- 
ro ca^a (Vana, 1976), oflHaxo, yHHTbiBaa o6mee pacnpocTpaHeHHe BH^a, Bepoarao, npa- 
BHJibHee cHHTaTb 3to H30JiHpoBaHHoe MecTOHaxo^c,aeHHe pe3yjibTaTOM 3aHOca BMecTe 
c noHBoii Ha KopHax pacTeHHH nepeBe3eHHbix H3 Boctohhoh A3hh. 

HaH6oJiee xoporno pacnpocTpaHeHHe o6ohx bh^ob H3yneHO b ^noHHH, r,ae o6a Tax- 
coHa BCTpenaiOTca npH6jiH3HTejibHO Ha oahhx h Tex >xe BbicoTax, no BceM xpynHbiM oct- 
poBaM apxnnejiara. B uejioM N. subclavata BCTpenaeTca pe>xe N. assamica (Amaka¬ 
wa, 1960). 

BocTOHHo-a3HaTCKHe TaKcoHbi Nardia sect. Sabclavatae Henjioxo pa3JiHnaioTca 
name b noneBbix ycjioBHax. N. subclavata OTJiHHaeTca ot N. assamica 3HaHHTejibHO 6o- 
Jiee xpynHbiMH pa3MepaMH no6eroB, xax npaBHJio flocraraiomHX 1.3 mm b mnp. (nporaB 
0.5 mm y N. assamica ), BbinyKJibiMH ao y3JiOBaTbix yrjiOBbiMH yroJimeHHflMH KJieTOK 
JIHCTa (npOTHB MeJIKHX BOTHyTblx) H MaCJIflHfcIMH TeJIbLjaMH, KOTOpbie npHCyTCTByiOT B 
Ka>KflOH KJieTKe JiHCTa (y N. assamica Macjnmbie Tejibua pa3BHTbi He 6ojiee neM b 50 % 
KJieTOK). 

Tperaii BH,a cexuHH — N. succulenta — pacnpocTpaHeH b K)>khoh h E(eHTpajib- 
hoh AMepHKe (Eojihbhh, Ilepy, 3xBa,aop, KojiyMGna, floMHHHxaHCKHe ocTpoBa, TBa- 
Aejiyna, MapraHHxa, MexcHxa). Mop^ojiorHHecxH 6jih30k k N. subclavata , ot koto- 
poii oTJiHHaeTca hh3khm nepHTHHHeM c o^hoh napofi nepHxeuHajibHbix jihctecb (npo- 
thb Bbicoxoro, c 2—3 napaMH jiHCTbeB), H3o^HaMeTpHHecxHMH KJieTxaMH nepnaHTHa 
(nporaB yfljiHHeHHbix) h o6mhho ABypasAejibHbiM nepHxeunajibHbiM aMijmracTpHeM 
(nporaB jiaHiteTHoro) (Vana, 1976). 

BepoflTHO, MoryT npeflcraBJuiTb Tpy^HOcra pa3rpaHHHeHHe N. assamica h N. japo- 
nica, xoTopbie xapaxTepH3yiOTca BbicTynaiomHM H3 nepHxeuHa nepHaHraeM, nepn- 
THHHeM C OCbK), nOHTH He OTKJIOHfllOmeHCfl OT OCH CTe6jIfl, H aM(|)HraCTpMMH, He- 
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peflico cpacraiomHMHCfl b ocHOBaHHH c ocHOBaHHeM o^Horo H3 JiHCTbeB. N. japonica 
OTJiHHaeTca ot N. assamica nocToaHHo flByjionacTHbiMH jihctwimh, pa3,qejieHHbiMH Ha 
1/5—1/3 TynoyroJibHOH Bbipe3KOH (npoTHB uejibHbix hjih cjierKa BbieMnaTbix) h oneHb 
T0HK03epHHCTbIMH flO rOMOreHHbIX MaCJIflHbIMH TeJIbLjaMH, npHCyTCTByK)mHMH no 2—4 
no Bcex KJieTKax jincTa (npoTHB 3epHHCTbix, npHcyTCTBywmnx no 1 He 6oJiee neM b 
50 % KJieTOK). 

YHHTbiBaa o6mee pacnpocTpaHeHHe o6ohx B0CT0HH0a3HaTCKHx bh^ob, mo>kho 
npe,anojio>KHTb, hto ohh 6y,ayT HaiifleHbi Ha apyrax ocTpoBax KypHJibcxoH rpaflbi. Tax- 
>xe Bepoarao, hto N. subclavata 6yfleT o6Hapy>xeH Ha o-Be CaxanHH, a N. assamica — 
B IIpHMOpCKOM xpae. 
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SUMMARY 

Nardia sect. Subclavatae H. Inoue includes three species. N. succulenta (Rich, ex Lehm.) Spruce 
occurs in Central and South America, while N. assamica (Mitt.) Amakawa and N. subclavata (Steph.) 
Amakawa in Eurasia. Morphological descriptions of two species collected in the Russian Far East are 
provided. The ecology, distribution and specific features of both taxa are discussed. N. subclavata is 
recorded for the first time for Russian liverwort flora. 
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OKOHHaTejibHbiH BapwaHT nojiyneH 10.01.2008 

npHBOflHTCfl cBe^eHHH o hobhx nnn (jmopbi AarecTaHa BHflax, BbWBJieHHbix b pa3JiHHHbix repOapHxx 
h OTMeneHHbix no pe3yjibTaTaM nojieBbix nccjie^OBaHHH. npHBezieHU Han6ojiee HHTepecHbie HOBbie Ha- 
xo,hkh HexoTopbix peflKHX bh^ob flarecTaHa. 

KjnoneBbie cjiOBa: (JmopHCTHHecKHe HaxoflKn, pe^Kne bh^m, flarecTaH. 

B xoAe nojieBbix HccneAOBaHHH b flarecTaHe h o6pa6oTKH rep6apua flarecTaHCKoro 
rocy,aapcTBeHHoro yHHBepcHTeTa (LENUD), TopHoro 6oTaHHHecicoro caAa flHIJ PAH 
6buiH BbiflBJieHbi HOBbie ajib (J)jiopbi flarecraHa bham, a Taxace HOBbie MecTOHaxoacAeHHa 
paAa peAKHx bhaob, H3BecTHbix H3 HecKOJibKHx nyHKTOB. HaH6ojiee HHTepecHbie H3 hhx 
npHBeAeHbi HHace. 

Bellardiochloa polychroa (Trautv.) Roshev. HecKOJibKO 3X3eMnnapoB 3Toro BHAa 
6mjih oSHapyaceHbi b rep6apHH flarecraHCXoro rocyHHBepcHTeTa. Ohh 6biJiH co6pa- 
Hbi bo Bpeisia nacnopra3auHH nacT6nm flarecraHa, noA pyxoBOACTBOM E. B. UIh(J)- 
<j>epc h JI. H. Hhjihxhhoh b 1930 — 1940-e roAbi XX b. Bha OTMeneH AJia cyxnx rop- 
Hbix creneH lOacHoro flarecTaHa (AryjibcxHH p-H, oxp. cea. Eypmar, Ha cyxnx TpaBaHH- 
cthx CKJiOHax, 16 VII 1947, Jl. H. HnjiHXHHa). 3 to Han6onee ceBepHaa Tonxa apeaaa. 
Bha BnepBbie npHBOAHTca Ana (jmopbi Pocchh. Ochobhoh ero apeaa: Typana, UpaH h 
pecny6jiHKH 3axaBxa3ba. 

Carex limosa L., C. paupercula Michx. Ha TeppHTopH h flarecTaHa 3th bham ocok 
BnepBbie co6paHbi hbmh b 2004 r. bo BpeMa 3KcneAHUHH b IOro-3anaAHMH flarecTaH: 
boctohhmh MaKpocKJiOH CHeroBoro xpe6Ta (flarecraH, LJyMaAHHCXHH p-H, oxp. 
cea. BepxH. raxBapn, Ha 6onoTe Boxpyr 03epa, boct. ckjioh, 2600 m, 12 VIII 2004, 
P. A. MypTa3aaHeB). Ha KaBxa3e AaHHbie bhaw BCTpeuaioTCa b cpeAHeM h BepxHeM 
ropHbix noacax no DiaBHOMy KaBKa3CKOMy xpe6Ty (EropoBa, 1999). 

Gagea bohemica (Zauschn.) Schult. et Schult. fil. BnepBbie 6biJi co6paH b oxp. r. Ma- 
xaHKaabi, b 30He HHacHHx npeAropnii (flarecTaH, oxp. r. Maxauxanw, xp. HapaT-Tio6e, 
ymejibe MapxoBa, 02 IV 2004, P. A. MypTa 3 aaHeB). PaHHeBeceHHHH 3<j>eMepoHA, TpyA- 
ho OTJiHHHMbiH ot G. anisanthos C. Koch, nocae H3yneHHa BHAa Ha pa3Hbix CTaAHax 
pa3BHTHa 6biJia ycTaHOBjieHa npHHaAneacHOCTb co6paHHbix 3K3eMiniapoB k AaHHOMy bh- 
Ay. BnocjieACTBHH 6mjio BbiaBJieHo HecKonbKo MecTOHaxoacAeHHH Ha KaBxa3e (JleBH- 
neB, 2006). ^BJiaeTca hobmm bhaom Ana (Jmopbi KaBxa3a h Pocchh. Ochobhoh apeaa BH¬ 
Aa b EBpone. 

Taxace BnepBbie Ana (Jmopbi flarecTaHa npHBOAaTca 2 BHAa Gagea — G. luteoides 
Stapf (/Jep6eHT) h G. podolica Schult. et Schult. fil. (Tepcxo-KyMcxaa HH 3 MeHH 0 CTb) 
(JleBHueB, 2006). G.joannis Grossh. aBaaeTca hobmm Ana (jmopbi Pocchh, G. podo¬ 
lica Schult. et Schult. fil. — hobmm Ana (jmopbi KaBxa3a. nepBbiH b ochobhom pac- 
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npocTpaHeH b IO>xhom h IOro-3anaAHOM 3axaBxa3be, a BTopon xapaKTepeH jyw cren- 
hmx h jiecocTenHbix paiiOHOB Boctohhoh EBponbi. 

Galanthus angustifolius G. Koss. Cnmajica y3KOJiOKanbHbiM 3hacmhxom E(eHT- 
panbHoro npe,aKaBKa3bH, H3BecTHbiM H3 Ka6apAHHO-EajixapHH (oxp. r. HanbHHxa h 
noc. Kapacy) h paiiOHa KaBKa3CKHx MHHepanbHbix Boa. B flarecTaHe bha 6bui Han- 
AeH b 30He ceBepHbix npeAropHH Ha rpaHHue c HenHeii (flarecraH, Ka36exoBCXHH p-H, 
c. TepTMa, 10 V 2003, P. MypTa3anHeB) (ApTiomeHxo, Mop ask, 2006), rAe nonyjumHa 
6biJia npeACTaBjieHa HecxoJibXHMH 3X3eMmiapaMH. B 2006 r. b oxp. ceji. BepxH. Ka- 
3aHHme (EyHHaxcxHH p-H) 6biJio BbiaBJieHo HOBoe ero MecTOHaxo>XAeHHe (EyHHax¬ 
cxHH p-H, B. Ka3aHHme, Jiarepb «ropHaa penxa», rpa6oBO-6yxoBbiH Jiec, ccb.-boct. 
ckjioh, 860 m, 25 IV 2006, X. Y. Ajihcb). nonyjiauHa npeACTaBjieHa 6ojibiHHM hhc- 
jiom 3K3eMnjrapoB h 3aHHMaeT miomaAb, paBHyK) 2.5—3 ra. Toaom no3>xe hbmh 6biJiH 
o6Hapy>xeHbi eme HecKOJibKO 3X3eMnjiapoB 3Toro BHAa b oxp. ceji. Anisiax Ka36exoB- 
CKoro p-Ha. 

Iriodictyum reticulatum (Bieb.) Rodionenko. flaHHbiH bha AJm flarecTaHa yxa3biBa- 
jih b 0 Kp. ceji. Huibap h MyrepraH MarapaMKeHTCKoro p-Ha (PaAacn, 1981), hto noA- 
TBep^CAeHO h HaiiiHMH HaxoAKaMH b 3tom >xe panoHe (ceji. MarapaMKeHT h LtejianoH). 
Bha 6biJi o6Hapy>xeH 3. T. Axmcaobmm b IOro-3anaAHOM ^arecraHe no p. Chm6h- 
pHCXeBH (IJyHTHHCXHH p-H) B 3apOCJIflX KyCTapHHKOB Ha BbICOTe 1650 M (MypTa3aJIHeB, 
2000). 3to caMoe ceBepHoe MecTOHaxoJKACHHe BHAa. BcTpenaeTca b pecny6jinxax 3a- 
KaBKa3b«, TypuHH, UpaHe h Hpaxe. 

Iris acutiloba C. A. Mey. Oahh H3 peAHaHiunx bhaob <j)jiopbi ^arecraHa, xoTopbiH 
AO HeAaBHero BpeMeHH 6bm H3BecTeH no cahhctbchhoh nonyjunuiH Ha 6apxaHe 
CapbixyM. B nocjieAHHe roAbi HHCJieHHOCTb ero 3Aecb B03pocjia h cocraBJuuia 1768 
reHeparaBHbix 3X3eMnjiapoB (noAcneTbi npoBOAHJiH coTpyAHHKH TopEC 
PAH — P. A. MypTa3ajineB, M. A. MaroMeAOB, A. M. MycaeB, A. M. MaroMeAOB, 
20 IV 2006). 

HeAaBHO 6buia o6Hapy>xeHa HOBaa nonyjnmnfl 3Toro oxpaHaeMoro BHAa b npeA- 
ropbflx IO>XHoro flarecTaHa (/JepGeHTexHH p-H, no Aopore b CbipTbin, Ha cyxnx tjih- 
HHCTbix CKJiOHax, 150 m, 18 IV 2007, JI. <E>. Ma3aHaeBa, E. B. HjibHHa, A. fl. AcxeH- 
AepoB). BnojiHe bo3mo>xho Haxo>XAeHHe 3Toro BHAa no cyxHM npeAropbHM Me>XAy 
flep6eHTOM h MaxanxajioH. BHe flarecTaHa Iris acutiloba C. A. Mey. npoH3pacTaeT 
b A3ep6aHA»caHe. 

Nelumbo nucifera Gaertn. BnepBbie o npoH3pacTaHHH jioToca b ceBepHOH nacra 
ArpaxaHCKoro 3ajiHBa 6mjio ycrao coo6meHO HaM M.-P. MaroMeAOBbiM, hto noA- 
TBepAHJiocb HeAaBHO c6opaMH Hauinx KOJiJier (Kh3jihpckhh p-H, c. HoBOTepenHoe, b xa- 
Hane HeAanexo ot Mopa, 24 VII 2007, A. M. MaroMeAOB, M. A. MaroMeAOB, A. Xa- 
6h6ob). Tax>xe jiotoc oTMeneH h b BOAoeMax b AeJibTe p. CaMyp MarapaisixeHTCxo- 
ro p-Ha (ycra. coo6m. T. ,Zl>xaHMHp3oeBa, 2007). Bepoarao, AarecTaHCxne nonyjuiuHH 
3Toro BHAa HeAaBHero nponcxojXAeHHH h, cxopee Bcero, hcxoahmm ceMeHHbiM MaTepna- 
jiom nocjiy>XHJiH xopo6onxH, npHHeceHHbie TeneHHeM Kacnna c AeJibTbi p. Bojith, xoto- 
pbie mo>xho nacTo Hairra no 6epery Mopa b ceBepHOH nacra AarecTaHexoro no6epeacba. 

Paeonia mlokosewitschii Lomak. Bha bmabjich b npeAropHOM flarecraHe b oxp. 
ceji. MaMaayji CeproxanHHcxoro p-Ha. EjiHacanmee MecTOHaxoacAeHHe — b flarecTaHe 
b PyTyjibcxoM h TjiaparaHCxoM panoHax (cxjiohm rnaBHoro KaBxa3cxoro xpe6Ta), hto 
noHTH Ha 100 xm oTAaneHO ot hoboh tohxh. 3a npeAeJiaMH flarecTaHa bha npoH3pa- 
CTaeT b A3ep6aiiA)xaHe h Tpy3HH. 
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Thesium szowitsii A. DC. Hobmh ajm ^arecTaHa h Pocchh bha, caisiaa ceBepHaa 
TOHKa apeajia. IIpoH3pacTaeT Ha cyxnx xaMeHH ctmx CKJiOHax b cpe^HeM ropHOM noa¬ 
ce lOacHoro flarecTaHa (Axtmhckhh p-H, oxp. ceji. MncKHHA>Ka, Ha KaMeHHCTbix ckjio- 
Hax, boct. ckjioh, 950 m, 27 VI 2005, P. A. MypTa 3 ajiHeB). BjiHacaiimee MecTOHaxo>KAe- 
HHe BHAa b A 3 ep 6 aH£>KaHe (cyxne npe^ropba b oxp. IIIeMaxH). 3a npeAejiaMH KaBKa- 
3a bha oTMeneH b TypuHH, HpaHe, Hpaxe. 

Euphorbia nutans Lag. TepOapHH 3 toto 3 aHOCHoro BHAa MOJionaa 6biJi o6Ha- 
pyaceH cpeAH Heo6pa6oTaHHoro noneBoro MaTepnajia TopBC, coOpaHHoro bo BpeMa 
KOMnneKCHoro hccJ ie aob aHHa HpraHancKOH aojihhm nepeA CTpoHTejibCTBOM T3C 
(y HuyKyjibCKHH p-H, y ceji. UpraHan, noHMa peKH, 11 VI 1978, M. ^h6hpob). Ejih- 
)KaHuiee MecTOHaxoacAeHHe BHAa — b L(eHTpajibHOM IIpeAKaBKa3be (CraBponojibCKHH 
Kpaii). 

Verbascum orientale (L.) All. Hobmh flarecTaHa bha. npoH3pacTaeT Ha cy- 
xhx CKJiOHax cpeAH KycTapHHKOB b ueHTpajibHbix npeAropbax flarecTaHa (Kapa6y- 
AaxKeHTCKHH p-H, oxp. ceji. Kapa6yAaxKeHT, b KycTapHHKax y nemepbi, boct. ckjioh, 
26 IV 2006, P. A. MypTa3ajineB). Apeaji BHAa Ha KaBKa3e npoxoAHT 3a TjiaBHbiM KaB- 
Ka3CKHM xpe6 TOM. Bha npHBOAHTca noHTH ah* Bcex paHOHOB 3aKaBKa3ba. BjinacaH- 
mee MecTOHaxoacAeHHe BHAa HaxoAHTca Ha ceBepo-BOCTOKe A3ep6aHA>KaHa (Ky6HH- 
CKHH p-H). 

Pedicularis wilhelmsiana Fisch. ex Bieb. Bha, OTHOcamnnca k KaBKa3CKO-3BKCHH- 
CKOMy 3JieMeHTy, BnepBbie BbiaBjieH hbmh Ha CKJiOHax ropbi Bajiaxypbi (Botocckhh 
xpe6eT) b IJ^yHTHHCKOM p-He (MypTa3ajineB, 1999). no3ace 6mji HaiiAeH b oxp. ceji. Ko- 
co6 TjiapaTHHCKoro p-Ha (12 VII 2001) h ceji. BepxHee TaKBapn IfyMaAHHCKoro p-Ha 
(08 VII 2007). EjiHacaniuee MecTOHaxoacAeHHe BHAa — b Tymeran (rpy3Ha). B fla- 
recTaHe npoxoAHT ceBepo-BocTOHHaa rpaHHua apeana. 

Omphalodes rupestris Rupr. ex Boiss. BocTOHHO-KaBKa3CKHH bha, BnepBbie npHBO- 
AHTca AJia (Juiopbi ^arecTaHa (TjiaparaHCKHH p-H, oxp. ceji. TjiapaTa, Ha CKajiax b Jiec- 
hoh 30He, ceB.-BocT. ckjioh, 1600 m, 21 VI 2006, P. A. MypTa3ajineB). 3a npeAejiaMH 
^arecTaHa 3tot bha npoH3pacTaeT Ha k»khom MaKpocxjioHe boctohhoh nacra rjiaBHoro 
KaBKa3CKoro xpe6Ta h b HenHe. 

fly6jieTbi bhaob nepeAaHbi b TepSapHH EHH PAH, a Taicace xpaHaTca b rep6apnax 
flarecTaHCKoro rocyAapcTBeHHoro yHHBepcHTeTa (LENUD) h TopHoro 6oTaHHHecKo- 
ro caAa flHLi; PAH. 


EjiaroAapHOCTH 
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6apHbix MaTepnaji OB H. H. UfiejieB y, [T. B. EtopobohI , H. I\ JleBHHeBy, E. B. MopAaK, 
fl. B. TejibTMaHy, |T. H. nonoBonl . 

Pa6oTa BbinojiHeHa npn noAAep^CKe nporpaMMbi npe3HAHyMa PAH «Enopa3HO- 
o6pa3He h AHHaMHKa reHo<|>OHAOB». 
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CIIHCOK JIHTEPATyPbl 


ApmroiueHKo 3. T., MopdaK E. B. CeM. Amaryllidaceae // KoHcneKT (Jmopbi KaBKa3a. T. 2. 016., 2006. 
C. 160—165. 

Ezopoea T. B. Ocokh ( Carex L.) Pocchh h conpeaejibHbix rocyaapcTB (b npeaejiax Gbisuiero CCCP). 
CIT6.; CeHT-JIywc, 1999. 772 c. 

Jleeimee M. E Poa Gagea Salisb. KoHcneKT (jmopbi KaBKa3a. T. 2. CIT6., 2006. C. 60—72. 
Mypmascmuee P . A. HoBbie bh^m (jmopbi flarecTaHa // MaTep. KaBK. chmti. «ropHbie pacTHTejibHbie pe- 
cypcbi...». MaxaHKajia; TyHH6, 1999. C. 47—48. 

Mypma3ajmee P. A. O hobbix MecTOHaxoacfleHHflx HexoTopbix peAKHx bhaob (jmopbi flarecTaHa // 
Tp. HH-Ta o6men 3KOJiorHH. Bbin. 1. Maxanicajia, 2000. C. 87—88. 

Padwu A. JJ. flmcopacTymHe Bujxbi (Jmopbi flarecTaHa, HyacnaiomnecH b oxpaHe. Maxanicajia, 1981. 
84 c. 


SUMMARY 

Data are presented on some species new to the Dagestan flora, both revealed in different Herba¬ 
ria and resulted from field investigations. The most interesting records of some species rare to Dage¬ 
stan are cited. 
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CAHKT-nETEPBYPrCKHH <DHJIHAJI APXHBA PAH 
KAK HCTOHHHK HHOOPMAH.HH 
B H 3 YHEHHH OJIOPbl CPEflHEH POCCHH 

I. M. KALINICHENKO. THE ARCHIVE OF THE RUSSIAN ACADEMY OF SCIENCES, 

ST. PETERSBURG BRANCH AS A SOURCE OF INFORMATION 
FOR MIDDLE RUSSIAN FLORA STUDIES 

Mockobckhh rocyaapcTBeHHbiH yHHBepcHTeT hm. M. B. JIoMOHOcoBa 
119991 MocKBa, BopoObeBbi ropu, 

6HOJiorHHecKHH 4>aicyjibTeT, Ka(j>eflpa blicuihx pacTeHHH 
OaKc (495) 939-18-27 
E-mail: kaliniche@mail.ru 
IIocTynHJia 18.02.2008 

IIpHBefleHbi h KpaTKO npoKOMMeHTHpoBaHbi HeKOTopwe apxHBHbie aoicyMeHTbi no <j)Jiope CpeflHen Poc- 
chh H3 4>ohaob CaHKT-IIeTep6yprcKoro (JmjiHajia ApxnBa PAH. 

KjiioHeBbie cjiOBa: (jmopa, CpeflHJW Pocchji, apxHB, (j>0Hfl, apxHBHbin aoicyMeHT, pyxonHCb. 

CaHKT-rieTep6yprcKHH (JmjiHaji ApxHBa PAH (coKp. n<E>A PAH) — nepBbiH HayHHbiH 

apXHB POCCHH H XpynHCHIHHH UeHTp ^OKyMeHTaUHH HMnepaTOpCKOH-BceCOK)3HOH — 

Pocchhcxoh aKaaeMHH Hayx Ha npoTjnxeHHH nonra Tpex BexoB ee hctophh. noapoGHaa 
HH(|)OpMaUHfl CO^ep^CHTCa B enpaBOHHOM H3^aHHH 3TOrO apXHBa (OOHflbl.., 2004). 

B (JjoHflax h KOJiJieKUHHX nOA PAH OTJioacHJiHCb MaTepnajibi mhothx H3BecTHbix 
6oTaHHKOB, B TOM HHCJie 3aHHMaBIHHXCfl H3yHeHHeM CpeflHepyCCXOH (|)JIopbI. 3 to He- 
ony6jiHKOBaHHbie pyxonncn h Ha6pocKH pyxonncen, Hepe^xo c Ba>XHbiMH xoMMeHTa- 
Phhmh, nojieBbie ahcbhhkh, paGonne TeTpa^H, xapra h T.n. npHHeM He TOJibKo caMHx 
HCCJieflOBaTejieii h hx xoppecnoH^eHTOB, ho h apyrax jihlj, conpHnacrabix 4>OH,aoo6pa- 
30BaTejiflM hjih peraoHaM. ApxHBHbie MaTepnajibi, HHTepecHbie caMH no ce6e, npn cono- 
CTaBJieHHH c coBpeMeHHbiMH cBeaeHHHMH MoryT OKa3aTbca BecbMa ueHHbiMH npn co- 
CTaBJieHHH o6o6maK)mHX <j)JIOpHCTHHeCXHX CBOflOX perHOHOB. npHBO^HMbie pyKOnHC- 
Hbie aBTOpCKHe CTHCXH TaXCOHOB H c6opbI KOJIJieKTOpOB no KOHKpeTHbIM TeppHTOpHHM 
MoryT npojiHTb cbct b cnopHbix Bonpocax npn onncaHHH peflxnx, oxpaHaeMbix, Hcne- 
3aK)mHX HJIH y>Ke HCHe3HyBIHHX BH£OB. KpOMe TOTO, OHH MoryT nO^TBep^HTb HJIH, Ha- 
o6opoT, onpoBeprHyTb HMeiomneca aaHHbie no a^BeHTHBHbiM h cHHaHTponHbiM pac- 
TeHHJIM. 

Bo «BTopoe ,aonojiHeHHe» (Ojiopa CpeflHen Pocchh.., 2006) k ochobhoh 6h6jiho- 
rpa^HHecKOH CBO^xe no (juiope CpeflHen Pocchh (Ojiopa CpeflHen Pocchh.., 1998) 
BnepBbie bxjuohcho co CBoeii jimepHOH HyMepauneH 29 apxHBHbix MaTepnajioB (46 ao- 
KyMeHTOB), KOTOpbie MHOH 6bIJIH HaHfleHbl B HOA PAH H npOaHaJIH3HpOBaHbI. 

B 2007 r. npopaSoTaHbi aoxyMeHTbi no cpeflHepyccxon (juiope H3 (jiOHflOB 

H. JlHTBHHOBa, n. H. KpbiJioBa, H. A. Byrna, A. n. UleHHHKOBa. npHBO>xy HexoTO- 
pbie Han6ojiee HHTepecHbie .zyra 4 >jiophctob MaTepnajibi. 
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OoHA H. JlHTBHHOBa 


[JIhtbhhob J\. H.]. CHCTeMaTHHecKHH KaTanor rep 6 apHa Pyccxon (Jmopbi, cocTaB- 
neHHoro JIhtbhhobmm: [Pyxonncb]. — 1895. — 6 ji. ( 06 .) // IIOA PAH. — <E>. 70. 
On. 1. 1. 

HeaHHorapoBaHHbiH cnncoK nojiHbix jiaraHcxHx Ha3BaHHH 6 oJiee 1800 bh^ob (noa- 
cneTbi moh) H3 116ceMencTB (yica3aHO aBTopoM). «HoMepa nocTaBJieHbi npn pacTe- 
hhjix, noJio^ceHHbix b rep 6 apHH». HanncaHO Tynibio, hctxhm, y 6 opncTbiM nonepxoM 
aBTopa, b Tpn kojiohkh Ha jincTax 6 ojibinoro (jiopisiaTa. 

JIhtbhhob /J. H. 3aMeTKH o HexoTopbix pacTeHHax cpeflHepyccxon 4>jiopbi h cnnc- 
KH paCTeHHH, Co 6 paHHbIX B KypCKOH, HoBTOpOflCXOH, Pfl3aHCKOH, TaM 6 oBCKOH ry- 

SepHHHx c 1879 no 1886 r.: [Pyxonncb]. — 1879—1886. — 32 ji. (nacTb — c 06 .) // 
nc&A PAH. — O. 70. On. 1. Jfa 5 . 

npHBeaeHbi .aonoJiHeHHH k «c 6 opHHKy CBe^eHHH o <|>Jiope Cpe^HeH Pocchh» [E[hh- 
repa?, 1885], HOBbie MecTOHaxo^c^eHHH 6 ojiee peflxnx bh^ob; yKa3aHbi pacreHHa, ho- 
Bbie fljia Been o 6 jiacra, ry 6 epHHH, ye3flOB. HHTepec npeflcraBJiaioT cnncKH bh^ob, 
co 6 paHHbix pa3HbiMH KOJiJieKTopaMH b KOHKpeTHbix panoHax. 

JIhtbhhob H. Ojiopa Cpe^HeH Pocchh. Ha 6 pocKH pa 3 Hbix BapnaHTOB pyxonH- 
ch, 4>parMeHTbi, 3 aMeTKH. — E. r. — 48 ji. // nOA PAH. — <E>. 70. On. 1. N 2 6 . 

HcTopHHecKHH acneKT H 3 yneHHa (jwiopbi Cpe^Heii Pocchh; 3 Tanbi h (juiopHCTHne- 
CKHe HccjieaoBaHHa b uejioM, CTeneHb H3yneHHOCTH (jmopbi, ee 6 oraTCTBo; JiHTepaTypa. 

Ooh a n. H. KpbiJiOBa 

KpbiJioB n. H., [OcTaHKOB]. OnncaHHe pacTeHHH Ka3aHCxon ry6.: [Pyxonncb]. — 
1876. — 20 ji. // nOA PAH. — O. 1075. On. 1. Jfa 107. 

^aHbi no,apo 6 Hbie Mop<J)OJiorHHecxne onncaHna okojio 200 TaxcoHOB b paHre ceisieH- 
CTBa, pofla, pa3H0BH^H0CTH; cnncoK He HyMepoBaH. Ha CTpaHHue 1^ HanncaHo: 

«OnHcaHHe pacTeHHH Ka3aHcxon ry 6 ., eocTaBJi. KpbiJioBbiM ~ OcTaHKOBbiM» (nocjiea- 
hhh — flonncaH 6e3 ^Tbi nonepKOM, cxohchm c ochobhoh pyxonncbio). 3Ta pa 6 oTa 
r^e-TO ynoMHHajiacb b jinrepaType, h Mbi c B. H. Thxomhpobmm, 3 aHHMaacb 6h6jiho- 
rpa(|)HeH (jmopbi Cpe^Hen Pocchh, nbiTajincb ee Hanra, ho 6e3ycneniHO. no Been Bepo- 
aTHOcra, OHa cymecTByeT TOJibxo b pyxonHCHOM BapnaHTe. 

Ooha H. A. Byrna 

Bym H. A. Cnncox pacTeHHH, co 6 paHHbix jieTOM 1897 r. b jiyroBOH nacra Ko 3 mo- 
AeMbaHCKoro ye 3 ,aa Ka 3 aHcxon ry 6 epHHH: [Pyxonncb]. — 1897. — JI. 36—38 ( 06 .), 
39—41 ( 06 .) // nOA PAH. — O. 897. On. 1. Jfe 52. 

/jBa HfleHTHHHbix 3X3eMnjiapa HeaHHOTHpoBaHHoro ennexa 172 bh^ob cocyancTbix 
pacTeHHH (HyMepauHa aBTopa). B ochobhoh 6 n 6 jiHorpa<j)HHecxoH CBO^xe (Ojiopa Cpea- 
Heii Pocchh.., 1998) no,a N°434 BXjnoneHbi ony 6 jiHxoBaHHbie CBeaeHna no HaropHOH 
nacra yKa3aHHoro ye3,qa. 


OOHfl A. n. UleHHHKOBa 

IIIeHHHKOB A. n. Ojiopa Chm6hpckoh ry6epHHH: [Pyxonncb]. — [1916]. — 
JI. 24—86 // n<E>A PAH. — O. 948. On. 1. N° 234. 

HyMepoBaHHbiH aBTopoM cnncox 908 bhaob. ,fl,jia xaac^oro BH^a yxa3aHbi ye3flbi 
h xoHxpeTHbie MecTOHaxoacfleHHa hjih MecTOo6HTaHHa, yHTeHbi pa3H0BH,zjH0CTH, ho 
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b HyMepauHK) He BXjHoneHbi. J\ji% nepBbix, npH6jiH3HTejibHO IOObhaob, npHBeAeHbi 
Aara c6opa, coctoahhc pacreHHH, Mop<J>ojiorHHecxHe omicaHHa h ap* npH HeKOTopbix 
BH^ax HMeioTca o6niHpHbie KOMMeHTapHH. flaTa pyxonHCH (1916 r.), npocTaBJieHHaa 
apxHBOM, — BecbMa ycJioBHa, Tax xax ecTb c6opbi 1917—1919 rr. B 6Horpa(j)o-6H6- 
JiHorpa(J)HHecxHX H3AaHH5ix, nocBameHHbix A. II. LLIeHHHxoBy, hct CBeAeHHH o ero 
pa6oTe HaA (JmopoH ry6epHHH b ijejioM (cm.: JIaBpeHxo, Pa6oTHOB, 1949; EmoMeH- 
Tajib, 1960; LLIeHHHxoBa, Eo6pobcxhh, 1964; A. II. UIchhhxob, 1966; BacHJieBHH, 
lOpxoBcxaa, 2007). 

B 3axjiK)HeHHe cjieAyeT noAnepxHyTb, hto apxHBHbie AOxyMeHTbi — 3 to othoch- 
TeJlbHO HOBblH BHA HH(j)OpMaUHH B eCTeCTBCHHOHayHHOH JIHTepaType. Heo6xOAHMO HX 
iimpe HcnoJib30BaTb b coBpeMeHHbix 6oTaHHHecxHX HccJieAOBaHHax, h b HacraocTH 
b H3yneHHH (Jmopbi h pacraTejibHocTH Pocchh. 


BjiaroAapHocTH 

Pa6<yra BbinoJiHeHa npH (JwHaHcoBOH noAAepxcxe Pocchhcxoix) (J)OHAa (JiyHAaMeH- 
TajibHbix HccjieAOBaHHH (npoexT N° 05-04-49107). 

CnHCOK JIHTEPATYPBI 

AjieKcaHdp flempoeun IlIemuKoe / BcTyn. ct. T. A. Pa6oTHOBa h H. B. flbuinca; Bh6jihoip. cocTaB- 
jieHa M. M. LLIchhukoboh h T. H. <t>HHauiHHOH. M., 1966. 66 c. (MaTepnaJibi k 6H6jiHorp. yneHbix CCCP. 
Cepna 6 hoji. HayK. EoTaHHica; Bwn. 8). 

EjitoMewnajib M. X. AjieKcaHdp IleTpoBHH llleHHHKOB (k 70 -jicthio co jum poacfleHHJi) // YneH. 3an. 
AeHHHrp. yH-Ta. Cep. 6 hoji. Hayx. 1960. Bbin. 48. C. 3 — 12. 

Bacwieem B. H., lOpKoecKan T. K. AjieiccaHflp IleTpoBHH IUchhhkob. 188&—1962 / Otb. pea. 
B. C. HnaTOB. M., 2007. 113 c. (Cep. «HayH.-6norp. jiht.» PAH). 

Jlaepemo E. M, Pa6onmoe T. A. K 60-jicthio co jhm poacfleHHJi A. II. LUeHHHKOBa // Got. xcypH. 1949. 
T. 34. X* 2. C. 216—224. 

0jiopa CpeflHen Pocchh: Ahhot. 6H6jiHorpa<j>H*i / B. H. Thxomhpob, H. A. TySaHOB, H. M. KajiHHH- 
neHKO, P. A. JIo3apb / Iloa pea. B. H. TnxoMHpoBa. M., 1998. 199 c. 

0jiopa Cpe^Hen Pocchh: Ahhot. 6H6jiHorpa<j>HJi. Biopoe aonoJiHeHHe / H. M. KajiHHHHeHKO, B. C. Ho- 
bhkob, A. B. !Hep6aKOB. M., 2006. 60 c. 

0oHdbi h KOJiJieKUHH CaHKT-neTep6yprcKoro <J>HJiHajia ApxHBa Pocchhckoh aKa^eMHH Hayx: KpaT. 
cnpaB. / PAH. Cn6. Hayn. ueHTp Cn6. 4>hji. ApxHBa PAH; Otb. pea. H. B. TyHKHHa. CI16., 2004. 375 c. 
LfuHaep H. B. C6opHHK cBe^eHHH o (Jmope CpeflHen Pocchh. M., 1995. 520 c. 

LLIeHHUKoea M. M, Eo6poecKuu P. B. )Xn3Hb juisi HayKH. OnepK o HCH3HH h aejiTejibHocTH AjieKcaHfl- 
pa IleTpoBHHa LUeHHHKOBa. 1888—1962. [Bojioraa], 1964. 80 c. (Bpeiwi, jiioah, coShthh). 


SUMMARY 

Six archival documents on the flora of Middle Russia form funds of D. I. Litvinov, P. N. Kry¬ 
lov, N. A. Bush and A. P. Shennikov are described. All the manuscripts are kept in the Archive of 
the Russia Academy of Sciences, St. Petersburg Branch (PFA RAN). 
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pyccKoro botahhheckofo obihectba b 2007 ro^y 

Yu. I. MAN’KO, V. P. VERKHOLAT. THE PR1MOR1E BRANCH 
OF THE RUSSIAN BOTANICAL SOCIETY IN 2007 

EHOJIOrO-nOHBeHHMH HHCTHTyT flBO PAH 
690022 Bjia^HBOCTOK, npocneKT 100-jicthh BjiaflHBOCTOKa, 159 
OaKc: (4232) 310-193 
E-mail: Verkholat@ibss.dvo.ru 
nociynujia 07.02.2008 

Ha KOHeu fleica 6 pH 2007 r. b IlpHMopcKOM oxaejieHHH PEO coctoht Ha yneTe 138 nejiOBeic, b Tene- 
HHe rofla bhobb npHHHTbi b pjiflbi PEO 8 mojioamx HayHHbix coTpyflHHKOB flajibHeBocTOHHoro oxaejie- 
hhh PAH. FIpoBe^eHO 5 3 ace,aaHHH, Ha KOTopwx 3 acjiyuiaH 0 9 flOKJiaaoB. 

RjiioneBbie cjiOBa: Pyccnoe 6oTaHHHecicoe o6mecTBO, IlpHMopcKoe oxaeJieHHe. 

Ha KOHeij AeKa6p« 2007 r. b npHMOpcKOM oTAejieHHH PEO coctoht Ha yneTe 138 ne- 
jioBeK. 3a oTHeTHbifi toa bhobl npHHHTbi b pa^bi PyccKoro GoTaHHHecicoro oGmecr- 
Ba (PEO) 8 HayHHbix coTpy^HHKOB flajibHeBocTOHHoro OTtfejieHHH (ABO) PAH. 3 to 
B ypKOBCKan EjieHa BHKTopoBHa (JIaGopaTopHH GHOTexHOJiorHH EHOJioro-noHBeHHo- 
ro HHcraTyTa A®0 PAH — EnH, Bjia^HBocToic), BaH rpHropHH Bjia^HMHpoBHH, Kok- 
rneeea HHHa MHxaHJioBHa, ToHKoea Ha^e^a AjieiccaHtfpoBHa, HecTepeHKO Mapna 
AjieKceeBHa, PoeHKO ExaTepHHa HHKOJiaeBHa (EoTaHHnecKHH catf-HHcnnyr — ECH 
ABO PAH, Bjia^HBocTOK), KonaHHHa AHHa BjiatfHMHpoBHa (HHCTHTyT MopcKOH reo- 
jiorHH h reo(J)H3HKH ABO PAH, lOacHO-CaxajiHHCK) h IUnSHeea CBeTJiaHa lOpbeB- 
Ha (3anoBeOTHK «Ke^poBaa na;jb» npHMOpCKoro xpaa). H3 cocTaBa npHMopcKoro OT,zje- 
jieHHfl BbiuuiH 13 coTpyOTHKOB AMypcKoro (j)Hjmajia ECH A®0 PAH, c(j)opMHpoBaB- 
ihhx coOcTBeHHyio HHeHKy PEO b r. EjiaroBemeHCKe. 

B TeneHHe ro^a npoBeaeHo 5 3ace^aHHH, Ha KOTopwx pemajiHCb opraHH3auHOH- 
Hbie Bonpocbi (npneM b hjichm oGmecTBa, BpyneHHe hjichckhx Ghjictob, oGcyacaajiacb 
HH(J)opMai(Ha o npe^CToameM XII EoTaHHHecKOM Cbe3^e PEO), 3acjiymaH0 6 HayHHbix 
h 1 HH(J)opMauHOHHbiH aoioiatf. npoBeaeHo 2 io6HJieHHbix 3ace^aHHa. 


HaynHbie aoKJiaabi 

A. B. TaJiaHHH (tfHpeicrop ECH ABO PAH) c coaBTopaMH (A. B. Ecjihkobhh, 
H. A. rajiaHHHa, JI. C. ^kobhchko, JI. M. AoJirajieBa) c^ejiaji wa aoKjiaaa — «Aay- 
pwa — 6oTaHHKO-reorpa(J)HHecKHH (j)eHOMeH Ha cTbixe MaHbH^cypHH h rop K)>khoh 
Ch6hph» h «nycTbiHa ToGh rJia3aMH 6oTaHHKOB». B HiOHe—Hiojie 2007 r. aBTopbi co- 
oGmeHHH Gbum ynacTHHicaMH 3Kcne^HUHH b nycraHio ToGh, opraHH30BaHHOH c uejibio 
H3yHeHH5I (J)JIOpbI H paCTHTCJlbHOCTH MOHTOJIbCKOH H pOCCHHCKOH HBCTH AaypHH. HoJiy- 
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HeHHbie noJieBbie MaTepnajibi HccjieAOBaHHH no3BOJiHJiH hm CAenaTb 3aKJiiOHeHHe, hto 
K»KHa« rpaHHija flaypHH npoxoAHT b 200 — 250 km KWKHee r. YnaH-EaTop, a ioro-3anaA- 
Haa — b npe^ropbax XHHraHa. Hmh oTMeneH TaioKe HHTeHCHBHbiH npoijecc onycTbiHH- 
BaHRH b flaypHH, b pe3yJibTaTe Hero BAOJib ee kwkhoh rpaHHijbi (J)opMHpyeTca iimpoKaa 
nojioca cooOmecTB c KaparaHOH mcjikojihcthoh h peAKO — KypraHHOH TpaBJiHHCTOH 
pacTHTejibHocTbK) (no xapaKTepy pacraTejibHOCTH — nojiynycTbimi). KaMeHHCTaa nyc- 
Tbnw To6h b ropax h npe^ropbax ToGHHCKoro AjiTaa cMeHaeTca cBoeo6pa3HbiMH CTe- 
iraMH, KOTopwe ot ^aypcKHx CTenen-npepHH 0 TJiHHaK)Tca TeM, hto b hhx paciyT nepn- 
CTbie KOBbiJin (Stipa klementzii h ap). Abtopbi CHHTaioT, hto 3hacmh3m (J)Jiopbi U,eHT- 
paJlbHOH A3HH 3aHH3KeH, HOBbie AJI« HayKH BHtfbl 3 AeCb eme HCAyT CBOHX aBTOpOB. 
BbiJin npoAeMOHCTpnpoBaHbi (})otochhmkh, Ha KOTopwx 3anenaTJieHbi jiaHAina(])Tbi 
ToGh, HanGonee xapaKTepHbie pacraTejibHbie cooGmecTBa, naMJiTHHKH hctophh Moh- 
rojiHH, pa3BajiHHbi ApeBHHX 6y,zwHHCKHX MOHacTbipefi, opHrHHajibHbie ocTenHeHHbie 
enoBbie Jieca H3 Picea obovata Ha caMOM lore XaHTeficKoro Haropba b caMOM ApeB- 
HeM 3anoBeOTHKe EorAO-xaH, KOTopbiH 6biJi co3AaH eme b cepeAHHe XVII CTOJieraa 
h c Tex nop hh pa3y He 3aKpbiBajic«. 

C GoJibuiHM HHTepecoM 6bui npocJiymaH AOKJiaA II. B. KpecToea (JlaGopaTopna 
reoGoTaHHKH Bllli, BjiaAHBocTOK) «PacraTejibHbiH noKpoB ilnoHCKoro apxHnenara: 
3HaKOMbie pacTeHHa b He3HaKOMbix ycJioBHjix». B AOKJiaAe oxapaKTepH30BaHO pacnpe- 
AejieHHe pacraTejibHoro noKpoBa Ha ilnoHCKOM apxnnejiare, npeACTaBJieHbi ocHOBHbie 
no«CHo-30HajibHbie KOMnneKCbi b npe^enax GopeajibHOH yMepeHHOH h cyGTponHne- 
ckoh 3oh, ot caMoro ceBepHoro o-Ba XoKKaH^o ao caMoro loaoioro — HpHOMOTe. Oco- 
6oe BHHMaHHe yAeneHo pa3Hoo6pa3HK) GHOKJiHMaTOB ilnoHCKoro apxnnejiara. JSp- 
KJiaA conpoB03KAajic« noKa30M Gojibmoro KOJinnecTBa (J)otochhmkob, CAejiaHHbix bo 
BpeMfl HayHHbix noe3AOK no ocTpoBaM ilnoHHH b nepHOA c 2000 no 2007 r. 

O. C. BoJiorAHHa (ECH, BjiaAHBOCTOK) b AOKJiaAe « Rhododendron mucronulatum 
Turcz., R. sichotense Pojark.: (jiopMOBoe pa3HOo6pa3He, OHToreHe3, KyjibTypa» aojio- 
3KHJia ocHOBHbie pe3yjibTaTbi HccjieAOBaHHH, KOTopwe npoBOAHJiHCb c uejibio perne- 
hm cnopHbix BonpocoB cHCTeMaTHKH 3thx AByx BHAOB. Abtop BCeCTOpOHHe H3yHHJia 
GHOJiorHHecKHe ocoGchhocth, (J)opMOBoe pa3Hoo6pa3He, ocoGchhocth aHaTOMHnecKo- 
ro CTpoeHHa, HHAHBHAyaJIbHOe pa3BHTHe arax AByx BHAOB B KyJlbType, yTOHHHJia Mec- 
Ta hx ecTecTBeHHoro oGHTaHHJi. Ha ocHOBe ototo 0 Ha CAeJiana bbiboa, hto R. mucro¬ 
nulatum, R. sichotense, a Taioxe R. dauricum abjuiiotcji caMOCTOJiTeJibHbiMH BHAa- 
mh. Hh oahh H3 H3yneHHbix Mop(J)OMeTpHHecKHx npH3HaKOB BereTaraBHbix opraHOB, 
no ee mhchhio, He MoaceT cJiyacHTb npH3HaKOM-MapKepoM npn AnaraocTHKe arax bh- 
Aob. HanGoJiee ycTOHHHBbiMH, a cjieAOBarejibHo, h GoJiee 3HaHHMbiMH npn hx AHarHo- 
CTHKe, JIBJIJHOTCJI MOp(J)OJ!OrHHeCKHe npH3HaKH TeHepaTHBHblX opraHOB. Pe3yJIbTaTbI Bbl- 
noJiHeHHbix HccjieAOBaHHH noJio3KeHbi b ocHOBy AHCcepTaijHH Ha concKaHHe yneHofi 
CTeneHH KaHAHAaTa GHOJiorHnecKHX HayK. 

Ha AexaGpbCKOM 3aceAaHHH 3acjiymaHO 2 AOKjiaAa coTpyAHHKOB AMypcKoro (J)h- 
jiHana BCH RBO PAH (EjiaroBenjeHCK), nocBameHHbix pe3yjibTaTaM nojieBbix Hccjie- 
AOBaHHH peAKHX bhaob AMypcKOH oGjiacTH. SI. B. BojiOToea b AOKJiaAe «BoAHbie pac- 
TeHH^ HopcKoro rocyAapcTBeHHoro 3anoBeAHHKa (AMypcKaa o6jiacTb)» paccKa3ajia o 
pe3yjibTaTax 3KcneAHUHH 2006 r. c uejibio H3yneHHJi (jmopbi boaocmob. Hopckhh 3 a- 
noBeAHHK co3AaH b 1998 r., oh pacnojioaceH b ceBepo-BOCTOHHOH nacra AMypcKOH o6ji., 
b MejKAypenbe peK Hopa h CejieMA^ca. Ero miomaAB cocTaBjiaeT 6ojiee 211 rac. ra, 
peJIbet}) paBHHHHblH, C HaJIHHHeM MHOrOHHCJieHHbIX 03ep CTapHHHOrO npOHCXO^CAeHH^. 
Ha ocHOBaHHH nojieBbix HccjieAOBaHHH h aHajiH3a rep6apHoro MaTepnajia, xpaHamero- 
c« b EnH ABO PAH (VLA), aBTop npHBejia ajw 3anoBeAHHKa 12 BHAOB-rHrpo(J)HTOB, 
H3 KOTopbix 3 aBJunoTCJi peAKHMH Rim (J)Jiopbi AMypcKOH o6ji., a OAHH H3 hhx (boa^hoh 
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opex iuiaBaiomHH) 3aHeceH b KpacHyio KHHry PCOCP. BnepBbie Ana AMypcKOH o6ji. 
npHBe^eH peAHaHiHHH bha — Caulinia tenuissima. EjmacaHinee MecTOHaxoacAeHHe 
3Toro BH^a 6bijio h3bcctho tojibko Ha lore IIpHMopcKoro Kpaa (ceBepHoe no6epeacbe 
IIocbeTCKoro 3ajiHBa). Abtop Bbipa3HJia yBepeHHocTb, hto AanbHeHinee ^eTajibHoe H3y- 
neHHe (J)Jiopbi boaocmob Hopcxoro 3anoBeAHHKa npHHeceT HOBbie HHTepecHbie (JrnopH- 
CTHHeCKHe HaXO^KH. 

r. O. A a P MaH b AOKjiaAe «OjiopncTHHecKHe HaxoAKH b AMypcKOH o6jiacra» npn- 
Bejia CBe^eHHH o HaxoAKax mhothx pacTeHHH Ha TeppHTopHH AMypcKOH o6ji. Ohh CAe- 
jiaHbi coTpy^HHKaMH AMypcKoro (Jmjmajia ECH b npouecce npoBeAeHHa nojieBbix pa- 
6ot b paMKax nporpaMMbi «KoMnjieKCHbie axcneAHijHOHHbie HccjieAOBaHHa npnpoAHOH 
cpetfbi GacceHHa p. AMyp», a Taxace pa6oT no AoroBopy «Hay4HbiH couHajibHo-3KOJiorH- 
necKHH MOHHTopHHr 3ohm bjihhhhh Eypencxoro rH^poy3Jia». Abtop oxapaKTepH30Bajia 
3 BHfla (h3 hhx 2 a^BeHTHBHbix), hobwx a jia (Juiopw poccHHCKoro AanbHero BoCTOKa, 27 

(H3 HHX 8 atfBeHTHBHblx) BHAOB, HOBbIX RJW (j)J10pbI AMypCKOH o6jl., 41 BHA Hh)K- 

He-3eHCKoro p-Ha, 8 — Ana BepxHe-3encKoro p-Ha, 21 — Ana flaypcxoro, 2 — AJia 
HiooKHHCKoro h 1 — Ana AMryHbCKoro paHOHOB. T ajiHHa OeAopoBHa noAnepKHyjia He- 
o6xoAHMOcTb AanbHeHuieH HHBeHTapH3auHH (J)jiopbi AMypcKOH o6jiacra b ijenoM h ot- 
AejibHbix ee (jmopHCTH4ecxHX paHOHOB b hbcthocth. 


lOSnjieHHbie AOKJiaAu 

Ha MapTOBCKOM 3aceAaHHH 6biJio 3acJiymaH0 coo6meHHe B. C. IleTponaBJiOBCKoro 
(ECH ABO PAH, BjiaAHBOCTOK) o 3KH3 hchhom nyra h HaynHOH AeaTejibHOcra AaJibHe- 
BocTOHHoro 6oTaHHKa AHApea neTpoBHHa HenaeBa b CBa3H co 100-jieraeM co A»a ero 
poacAeHHa. B AOKJiaAe 6buia noAHepKHyTa BbiAaiomaaca ponb A. n. HenaeBa b noAro- 
TOBKe 6oTaHHnecKHX KaApoB Ha AanbHeM Boctokc. CpeAH hhx — H3BecTHbie GoTaHHKH, 
AOKTopa HayK C. A- IHnoTrayap h T. A. KoMapoBa. OrpoMHoe BHHMaHHe A. n. HenaeB 
yAenaa nonyjiapH3auHH 6oTaHH4ecxHX 3HaHHH. Hm onyGjiHKOBaHbi cothh HayHHo-no- 
nyaapHbix CTaTen, khht, onepKOB. BejiHKa 3acjiyra A. n. HenaeBa h b Aene oxpaHbi pac- 
THTejibHOcra AanbHero Bocroxa. Oh aKTHBHo BbicTynaa b 3amHTy yHHKajibHbix xeApo- 
BblX H KeApOBO-UIHpOKOJlHCTBeHHblX JieCOB. 

HiOHbCKoe 3aceAaHHe 6biJio nocBameHo naMara BbiAaiomeroca AanbHeBocTOHHoro 
jiecoBeAa B. A. Po3eH6epra b CBa3H c 90-JieraeM co AHa ero poacAeHHa. Ochobhoh o63op 
3TanoB 3KH3HeHHoro nyTH h HayHHOH AeaTejibHocTH B. A. CAenajia JI. A. ChShphhb 
(Otacji Jieca EnH ABO PAH, BjiaAHBOCTOK). B. A. Po3eH6epr — CTapenuiHH npeACTa- 
BHTejib JiecHOH HayKH, poAHJica 14 HiOHa 1917 r. Ero oTeij, AjiexcaHAp JIbbobkh, 6 mji 
3eMJieycTpoHTejieM, a MaTb, Ojibra HnxojiaeBHa — yHHTejibHHueH. Bccbojioa AjiexcaH- 
ApoBHH okohhhji JleHHHrpaAcxyio JiecoTexHHHecxyK) axaAeMHK). B roAbi bohhbi Haxo- 
AHjica b AencTByiomeH apMHH, a A^hb no6eAW BCTperaji b bohhckom amejioHe Ha nyra 
Ha AanbHHH Boctok. nocae AeMo6HJiH3aijHH b hiohc 1946 r. oh nocTynna Ha pa6oTy b 
rpynny Jieca no4BeHHO-6oTaHH4ecKoro oTAeaa AanbHeBocTOHHOH 6a3bi AH CCCP b xa- 
necTBe MjiaAHiero HaynHoro coTpyAHHKa h c Tex nop He paccTaBaaca c AanbHHM Boc- 
tokom. B. A. ycneuiHO 3amHTHJi AHecepTauHK) Ha coHcxaHHe yneHOH CTeneHH xaHAH- 
AaTa 6HOJiorHHecKHx Hayx Ha TeMy «nHXTOBO-ejiOBbie Jieca lOaoioro CHXOT3-AjiHHa». 
B. A. Po3eH6epr 6 biji opraHH3aTopoM mhothx axcneAHUHH no Chxot 3 -Ajihhio, JieBo6e- 
peacHOMy npnaMypbK) h npnoxoTbK). 3a 6ojiee neM naTHAecaTHJieTHiOK) HaynHyio Aea- 
TejibHocTb B. A. Po3eH6epr ony6jiHKOBaji CBbirne 180 HaynHbix pa6oT no pa3JiH4HbiM 
BonpocaM jiecoBeAeHHa h JiecoBOACTBa. Oh 6 biji aBTopoM KapTbi pacTHTejibHocra 06- 
uinpHoro OxoTCKoro p-Ha Xa6apoBCKoro Kpaa, cpaBHHMoro no njiomaAH c npHMop- 
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ckhm KpaeM, coaBTopoM reo6oTaHHHecKOH KapTbi IIpHMopcKoro Kpa a, ynacTBOBaji b co- 
CTaBJieHHH Kapra 6acceHHa p. AMyp. B 1968 r. eMy 6bino npHCBoeHO noneraoe 3BaHHe 
«3acjiy)KeHHbiH JiecoBoa Pocchhckoh Oe^epauHH», hmcji pa3JiHHHbie npaBHTejibCTBeH- 
Hbie Harpa^bi, noJiyneHHbie hm b rotfbi bohhm h b MHpHoe BpeMa. BceBOJioa AjieiccaHtf- 
Pobhh Po3eH6epr yrneji H3 hch3hh 9 MapTa 2001 r., nocjie Henpo^oJDKHTejibHOH 6ojie3 - 
hh. B. A. 6wji oothm H3 opraHH3aTopoB KOMnneKCHoro CTauHOHapHoro H3yneHH5i jiecoB 
^ajibHero BocTOKa. Hor ero pyKOBOtfCTBOM 6biJiH opraHH30BaHbi h (J)yHKUHOHHpoBajiH 
BpeMeHHbie cTaijHOHapbi b IOhchom h Cpe^HeM Chxot3-Ajihhc, a 3aTeM 6 mji co3^aH 
BepxHeyccypHHCKHH 6noreoijeHOJiorH4ecKHH crauHOHap, Ha kotopom pa3BepHyjiHCb 
KOMnjieKCHbie MeaccTaijHOHapHbie HccjieaoBaHHa. IIo cTeneHH H3yneHHOCTH JiecHbix 
6HoreoueH030B BepxHeyccypHHCKHH cTaijHOHap He HMeeT ce6e paBHbix b flajibHeBo- 
ctohhom peraoHe. YHHTbiBaa 3acjiyra B. A. Po3eH6epra b opramoauHH CTauHOHapHoro 
H3yneHHa JiecoB, 3ace^aHHe IIpHMopcKoro oTflejieHHa PBO etfHHorJiacHo peuiHJio npo- 
CHTb yneHbiH coBeT BIIH RBO PAH npHCBOHTb BepxHeyccypHHCKOMy cTaunoHapy 
HMa B. A. Po3eH6epra. 

HH({)opMauHOHHbiH flOKJiaa T. II. OpexoBOH (BnH RBO PAH, BjiaAHBOCTOK). 
OHa c^ejiajia o63op ^oKJia^oB, npoHHTaHHbix Ha 1 -m MeacayHapoaHOM coBemaHHH no 
coxpaHeHHK) JiecHbix reHeraHecKHX pecypcoB Ch6hph, KOTopoe npoxoOTJio c 30 Hiojia 
no 4 aBrycTa 2007 r. b r. BapHayjie. B coBemaHHH npHHajiH ynacrae 87 yneHbix Pocchh, 
BojirapHH, CILIA, HrajiHH, Cjiobchhh h BenopyccHH. Bmji 3acJiymaH 71 aoKJia;*. B ycjio- 
BH5ix peopraHH3auHH JiecHoro KOMnnexca Pocchh yneHbie o6cyac;jajiH Bonpoc o pojin 
o6i>eKTOB E^HHoro reHeraKO-cejieKUHOHHoro KOMnnexca b coxpaHeHHH h H3yneHHH 
reHeraHecKoro noTeHunajia nonyjiauHH xbohhbix nopoa, a Taxace 6biJio BbiCKa3aHO MHe- 
HHe o Heo6xo;*HMOCTH CHHTe3a TpaAHUHOHHbix h HOBeHuiHx MOJieKynapHO-reHeTHHe- 
ckhx no^xoAOB jyifi HHTeHCH(})HKauHH npouecca reHeraKO-cejieKUHOHHoro yjiynmeHHa 
JiecoB. O nojioaceHHH jiecHOH reHeraKH Ha pocchhckom ^ajibHeM Bocroice Ha coBema¬ 
HHH paccKa3ajiH K). H. MaHbKO h T. n. Opexosa b ^oicia^e «CeMeHOBe/jeHHe, jiecHaa 
reHeraKa h cejieKUHa jiecoo6pa3yiomHX xbohhbix nopoa npHMopcKoro Kpaa: aocraace- 
hh a h nepcneKTHBbi». 

y>ice no cJioacHBineHca ^aBHen TpatfHUHH, b KOHue ro^a (20 aeKaOpa) 6biJiH npoBe- 
Aenbi onepe^Hbie 61-e KoMaposcKne HTeHHH, KOTopbie cocToajmcb b KOH(])epeHu- 
3ajie BHOJioro-noHBeHHoro HHCTHTyra ,Zl,BO PAH. EbiJio 3anHTaH0 5 ^OKJia^OB: «Pe- 
JIHKTOBbie KOMnJieKCbl paCTHTeJIbHOCTH COBpeMeHHbIX pe<J)yrHyMOB CeBepO-BOCTOHHOH 
A3hh» (n. B. KpecTOB, B. K). BapKanoB, A. M. OMejibKO, B. B. #Ky6oB, IO. HaxaMypa, 
K. CaTo); «PacTHTejibHocTb, (jmopa h noHBbi ByjiKaHHHecKoro ocTpoBa ATJiacoBa (Ky- 
pnjibCKHe ocTpoBa)» (C. IO. Tphuikh, B. IO. BapKanoB, B. n. BepxoJiaT, B. A. PauiH- 
AOB, C. A. IHjiaxoB, A. H. ifrcoBJieBa); «TaKCOHOMHHecKHH aHajiH3 (jmopbi AMypcxoH 
o6jiacra» (B. M. CrapHeHKo); «JlHUiaHHHKH CoxoHtfHHCKoro 6noc(j)epHoro 3anoBeA- 
HHKa (loacHoe 3a6aHKajibe)» (JI. C. ^kobhchko); «K MeTo^HKe aHajiH3a HepaBHOBecHbix 
MHOHCeCTB B CpaBHHTeJIbHOH (})J10pHCTHKe» (B. H. CeMKHH). 

Ony6jiHKOBaH 54 -h Bbinycx KoMapoBCKHx htchhh (KoMapoBCKHe HTeHHa. Bbin. 54. 
BjiaAHBocTOK: ^ajibHayxa, 2007. 319 c.), b kotopmh BKjnoneHbi ^oKJiaAbi, npoHHTaH- 
Hbie Ha 59-x HTeHHax, nocBameHHbix naMara axaAeMHica B. JI. KoMapoBa, cocroaB- 
niHXca bo BjiaOTBocToxe 20 aenaOpa 2005 r. 
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